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One million tons of coal direct 


from Colliery to Power Station 


Manchester’s Stuart Street Power Station is linked to Bradford Colliery by a single 
underground conveyor system 2,200 feet long. 

The conveyor, supplied by International Combustion, has given years of trouble- 
free service. 

Coal for the Power Station had previously to be transported by rail, road or barge. 
Now the conveyor belt makes the station independent of outside conditions and gives 
high capacity, low cost transport. 

International Combustion Products Limited supply belt convevors, gravity bucket con- 
veyors, Beaumont skip hoists and drag scrapers. They are used for handling coal at Power 
Stations; and in Industry for handling coal and a wide variety of other bulk materials. 


TIONAL COMBUSTION PRODUCTS LIMITED 


One of the five British Nuclear Energy Groups 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE: TERMINUS 2833 
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Context for the 1960’s 


cross the face of a factory in Peter- 
borough are the words: ‘‘ Where there 

is no vision the people perish.” Perhaps 
more than ever before, our future as a nation 
and as individuals depends on our ability 
to look ahead. What steps are we, and in 
particular the engineering industries, taking 
to face the 1960’s? Their strategy provides 
the subject of a 16 page supplement to this 
issue, in which the planning of future 
products, from science to sales, in some 
70 companies is examined. But vision 
needs a certain minimum of facts to focus it. 
Beginning this year and growing to a 
maximum in 1962, the bulge of population 
will be leaving the schools and seeking work 
in commerce and industry. Coinciding with 
the advent of the bulge, compulsory national 
service is to cease in 1960. In 1962-63, the 
first graduates educated under the recently 
increased awards of the University Grants 
Committee will become available to industry, 
amounting eventually to an increment of 
25 per cent. More young people will be 
remaining at school beyond their fifteenth 
year. A less publicised bulge—the accumula- 
tion in middle management of people 
between 35 and 50—will also create problems. 
Ready availability of capital may lead to 
industrial expansion and a further demand 
for labour. The end of the Capital Issues 
Committee creates a climate for investment, 
but so far the chill of recession has prompted 
caution. On the other hand, an encouraging 
Budget has included the restoration of 
investment allowances. The general election 
may transform the situation. According to 
one view, Conservative victory will serve to 
encourage capital investment, particularly 
in steel, but will set off an immediate round 
of wage claims, whereas the return of Labour 
will frighten investors but calm the unions. 
However, as a senior trade union official 
remarked to us, a Labour Government would 
be unwise to expect voluntary wage restraint. 
Government decisions inevitably influence 
the situation. Already the reduction of 
aircraft work has created a labour surplus in 
certain regions. Thus companies in the 
Cheltenham-Gloucester area have been able 
over the past year to recruit qualified person- 
nel for workshops and drawing offices 
without difficulty. Other parts of the country 
where the supply of labour exceeds the 
demand have been listed as development 
areas under the Government’s distribution 
of industry plan, and financial assistance is 
available for firms setting up factories in 
these areas. The Government are also said 
to be considering tax relief as a means of 


encouraging small firms to train apprentices. 
Another factor which may influence labour 
requirements is the Government’s steel policy: 
although demand is unlikely to reach the 
29 million ingot tons anticipated by 1962 
(partly owing to the Government’s own 
credit squeeze), capacity will almost certainly 
be increased beyond the present 23-5 million 
tons. A well-known company which provides 
capital equipment for the steel industry has 
planned to increase its contribution by 
25 per cent, and it has been estimated that the 
strip mill to be built near Motherwell will 
create directly or indirectly some 100,000 
jobs. The advent of automatic processes will 
govern to some extent the distribution of 
staff requirements. 

Economic factors to bear in mind include 
the creation of the European Common 
Market and the resulting tendency to establish 
new factories inside the Market rather than 
at home. Alternatively, it may lead British 
companies to look increasingly beyond 
Europe for their markets, a tendency that is 
already apparent from the placing of America 
as Britain’s top customer, and the interest 
in China shown recently by the Federation 
of British Industries. The effect of Soviet 
competition may become more marked. 
The movement towards diversification creates 
overlapping and fiercer competition, which 
in turn leads to mergers and hence to 
readjustments in administrative structure. 

In general, there is a growing trend towards 
systematic and careful forecasting, and at 
the same time a movement towards self- 
sufficiency, as companies become large 
enough to train for themselves any skill 
that appears to be in short supply. In- 
creasing community of interest within a 
factory may have its effect on trade union 
structure. The need to husband our resources 
with greater care will lead in companies to 
closer-knit organisation, to the wider appli- 
cation of cost and operational studies, to a 
dynamic but virtually predetermined caste 
structure, and to a greater firmness and 
authority in management. The availability 
of suitable personnel, though it may not 
become the independent variable of produc- 
tion, will play a more prominent part in 
policy making. National manpower re- 
sources and requirements will be planned 
and analysed in greater detail. 

But the analysis of people raises a new 
question. The more we study human beings 
—through social science, ergonomics, work 
study, management and motivation—the 
less human do we seem. Here lies the 
paradox of the 1960's. 


































































































































































































































































































Cover Design.—Through the medium of its usual 
departments and features, this week's ENGINEERING 
focuses attention on two associated topics: today 
and tomorrow. Today's engineering products, 
shown at the Engineering, Marine, Welding and 
Nuclear Energy Exhibition, are described in 
New Plant and Equipment and in Metals and 
Materials. The strategy, from science to sales, 
by which engineering companies are planning 
tomorrow's products is the subject of a special 
supplement, The 1960°s Now. The front cover 
has been designed to represent this composition. 


Plain Words 


Some kind of primitive urge swept over me 
when I read about the recent action of the 
telephone subscribers of Zanzibar. Did you 
not hear about that? Well, it was like this 
(I quote from the report of the Automatic 
Telephone and Electric Company Limited, 
who should know because they supplied the 
equipment). 

The telephone subscribers in Zanzibar, 
for many years accustomed to making calls 
by asking the exchange for the required 
party by name, never by number, naturally 
took a lively interest when the city’s first 
automatic exchange went into operation. 
So great was their interest, in fact, that at 
the time of the changeover practically every 
subscriber in Zanzibar had his receiver off 
to see what would happen. This resulted 
in complete chaos and showed that hardly 
anyone had read the detailed instructions for 
dialling given to them in the new telephone 
directory—the first, incidentally, to be issued 
for several years. Most subscribers have 
now discovered what the dial is for, and the 
equipment is operating smoothly. 

On reading this | suddenly realised how 
readily we take it for granted that our 
machines will be used more or less as we 
intended them to be used. Of course, some 
designers already have to make allowances. 
Those who design tramcars, for instance, 
have to remember that in certain cities in the 
East and the Middle East, the reasonable 
maximum number of passengers is to the 
unreasonable maximum number achieved by 
the local inhabitants as | is to 4. 

The students of Hatfield Technical College, 
when they go in for the fun of using a 
machine in a way that was not intended, turn 
it to good account. Five of them recently 
drove a motor mower non-stop from Edin- 
burgh to London, a distance of 375 miles. 
Ransomes Sims and Jefferies Limited, the 
makers of the machine, were delighted with 
the test—it failed to reveal any mechanical 
defects, and the condition of the rubber 
treaded drive rolls “* demonstrated the lasting 
qualities of this form of drive,” which they 
claim gives improved traction and reduced 
noise and vibration. 

That’s all very well for the makers and the 
students, but it’s the subscribers of Zanzibar 
whose devastating innocence appeals to me. 
Perhaps they have found the answer to the 
man who asks his secretary to get you on the 
telephone and then expects you to wait— 
just leave the receiver off and let him jabber 
away. 

CAPRICORN 


Weekly Survey 
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Subsidy for Ships ? 


A good deal of speculation has been touched 
off by the announcement from the Cunard 
Steam Ship Company Limited at Liverpool and 
from the Minister of Transport in the House of 
Commons last week that Cunard have begun 
talks with the Government and with John Brown 
Limited of Clydebank on the replacement of the 
** Queens.” There is inevitably a good deal of 
talk on the technical issues. Will the new ships 
be about 55,000 to 60,000 tons each? Will they 
be powered by gas-turbines or perhaps by 
nuclear plant? How much longer can the 
** Queens” remain profitable? Perhaps the 
first, and by no means the least complicated, of 
the questions to be answered is: will the new 
tonnage be subsidised ? 

Reasons come quickly to mind as to why it 
should be, or could be. New French, Italian 
and American tonnage plying on the North 
Atlantic in the 1960's will be subsidised. There 
are precedents at home. The aircraft industry 
has long enjoyed forms of subsidy and more 
recently the iron and steel industry has enjoyed 
financial assistance for the two new strip mills 
on terms which have a flavour of subsidy. 
On the other hand, the United Kingdom shipping 
industry is strongly opposed to subsidies and 
has for long campaigned vigorously against 
them being used in other countries. The Queen 
Mary and Queen Elizabeth have plied un- 
subsidised since they were launched and they 
have been outstandingly successful financially. 

If they wish to, Cunard can say that they 
have given the Government ample warning 
(as has the whole of the shipping industry) on 
the impossibility of laying by sufficient reserves 
to replace obsolete shipping at current levels of 
taxation. In the circumstances, Cunard may 
pitch their request higher than a loan, which 
was how the two Queens were built. 


Investment Allowances Restored 


The Budget has been a good one for the engineer- 
ing industries. The basic economic strategy 
explained by the Chancellor of the Exchequer 
last week is to create sufficient demand in con- 
sumer goods and capital equipment industries 
to create orders for idle existing capacity, and to 
go on from there to create new capacity which 
will help to raise output and low unemployment. 
Mr. Heathcoat Amory has removed any doubts 
there may have been that the Government would 


allow the current recovery from the recession to 
peter out in a short and ephemeral Consume 
goods boom. 

Before the Budget, a number of organisation 
including the British Association of Machin 
Tool Merchants were advising the Governmen 
to bring back investment allowances. This th 
Chancellor has, in fact, done. The rate of inves. 
ment allowance is to be 20 per cent for new plant 
and machinery, and 10 per cent for expendityp 
on industrial buildings. These were the rats 
in force under the 1954 Finance Act. In adqj. 
tion, the Chancellor proposes that expenditure 
on new plant and machinery shall be eligible fo, 
a 10 per cent initial allowance and expenditur 
on construction of industrial buildings for , 
5 per cent initial allowance. These two alloy. 
ances will together replace the present initia) 
allowance of 30 per cent on plant and machinen 
and [5 per cent on industrial buildings. Capital 
expenditure on new mining works, which q 
present qualifies for a 40 per cent initial alloy. 
ance, will become eligible for a 20 per cent invest. 
ment allowance plus a 20 per cent initial alloy. 
ance, while outlay on new agricutlural and 
forestry buildings and works will be entitled to 
an investment allowance of 10 per cent. No 
change is proposed in the present special treat. 
ment of capital expenditure on ships and scientific 
research. These Budget concessions come at a 
moment when they will make the biggest impact, 
and the investment allowances should help com. 
pany directors not only to make up their minds 
to spend money but to make up their minds 
more quickly. 


Stress Analysis Record 


The Stress Analysis Group of the Institute of 
Physics held its first overseas meeting at the 
Technische Hogeschool, Delfdt, from 31 March 
to | April. This international gathering was the 
first of its kind concerned with stress analysis 
and was attended by over 200 participants 
from some 14 countries. Fifty-two papers were 
reported or presented to the conference over 
six sessions, and surveys were presented of work 
in France, Germany, the Netherlands and the 
United Kingdom. 

The survey papers indicated the wide varia- 
tions in interest and development in the separate 
countries. It emerged that, while in Britain 





among the editorial pages. 


the design of the journal for the reader. 


other firms in their industry. 





ADVERTISEMENTS in Engineering 


In this issue the second of two important developments in the design of ENGINEERING 
is introduced: four display advertisements in colour (the most we accept) are included 
The inclusion of the Appointments Advertisements in 
the middle of the editorial pages, which was started last week, is continued. 
Subscribers will still be able to bind the editorial pages into six-monthly volumes 
since the editorial and the advertisement pages remain separate—a tradition which 
goes back 93 years to the year when ENGINEERING was founded. 

Apart from the interest they will have for advertisers, these developments improve 
Some of the most attractive and informative 
advertising is now found among the editorial. 

Appointments Advertisements today are regularly read not only by those who 
are seeking a change, but also by those who follow the plans and developments of 
Because ENGINEERING is published every week (most 
technical journals appear monthly) the Appointments Advertisements are up-to-date. 
To the reader, these advertisements are often a source of information and thus also 
an important element in the prestige of the advertiser. 
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is major interest in electric resistance 
there auges and photoelasticity, in Germany 
~ pe has been devoted to developing more 
one ious mechanical gauges for general use in 
—_ measurement. In France there was 
pond sis upon developments in photoelasticity 
rn the analysis of civil engineering problems. 
agent there was more interest in devising 
Smale strain recording gear (up to 200 
alectrical resistance gauges were being recorded 

d the results automatically typed at Delfdt) 
ind in designing testing machines for special 
urposes. The Moire fringe technique had been 
‘vied by Ligtenburg and was still under 
development in the Delfdt Laboratories. 

Among the many papers presented, most were 
concerned with the extension and development of 
specialised techniques. Only a very few were 
concerned with theoretical studies. Two new 
developments were of special note. V. M. 
Hickson of Farnborough presented a note 
describing a replica device for making com- 
parative measurements of strain at the surface 
of a stressed material. It is a simple idea, 
ysing a grid inscribed on the stressed surface, 
taking a replica in metal from the surface, first 
before stressing, and then successively as the 
stresses are increased. From the distortion of 
the grid, which is recorded on the near-permanent 
replicas, the details of the direct and shearing 
strains can be found by comparing the geometry 
of the grids under a microscope. 

F. K. Ligtenburg of Delfdt suggested a pro- 
cedure for predicting stress values without 
strain measurement. He pointed out that in 
, structural problem (in this case a welded 
joint) experiments could be carried out to 
produce total failure of the joint for a series of 
combinations of the variables in the problem. 
By carefully designing the experiment a statistical 
prediction could be made for all possible com- 
binations from a relatively small number of 
experiments. A practical example of this for 
a welded joint was fully described. 


Knitting the Community 


The European Economic Community has just 
issued its second general report. Much of this 
document is concerned with administration and 
the fact-finding which is the inevitable first 
stage in launching anything as complicated as 
the European Common Market. However, a 
number of matters of vital interest to the outside 
world are also dealt with. The first tariff cuts 
and quota enlargements took place on | January 
and the report makes some broad estimates of 
their effects. The trade of France with the 
other five Community countries is expected to 
increase by 15 per cent. The increase for other 
parts of the Community is put at from 3 to 
5 per cent. 

Some countries are stated to have established 
new internal taxes to counter losses of revenue 
from tariff cuts. The Economic Commission 
disapproves of these and feels that although 
goods from any of the six countries are taxed 
alike the public may not understand. In other 
words the consumer may feel that whoever 
ele may be getting the benefits of freer trade, 
he is not. On the financial side the Commission 
is studying the means of freeing capital move- 
ments between the six. The new finance 
institute, the European Investment Bank, has 
published a programme of aid totalling $24 
million divided between four major projects. 

The problems of labour supply have been 
tackled on three fronts. A convention has been 
adopted under which workers do not lose social 
security rights by crossing an_ international 
irontier. Draft regulations for re-employment 
and resettlement of unemployed workers have 
been prepared, and a plan has been worked out 
Or a system of international labour exchanges. 
Plans for a common transport policy with 
special reference to the ending of discrimination 
are also in preparation. 

From farther afield 91 investment projects 


Letters to the Editor 


DAMAGING REACTIONS IN CONCRETE 


Sir, The brief description of work in progress 
at the Division of Building Research in Ottawa 
on instances of damaging cement-aggregate 
reactions in Canada, published on page 128 of 
your issue of 23 January last, indicates that this 
sort of thing has now been detected in still 
another part of the world and that it has been 
found to involve a still wider range of com- 
plexity than had heretofore been recognised. 
As has often been pointed out, especially in 
reports published in the United States, prior to 
about 1940 aggregates were usually considered 
as being chemically inert in portland-cement 
concrete. 

The recognition of the problem as one involv- 
ing chemical reactions of cement alkalies and 
aggregate constituents was first made at the 
laboratories of the California Division of High- 
ways by Mr. T. E. Stanton. Soon thereafter 
field and laboratory studies were begun by many 
other agencies, including the Corps of Engineers, 
US Army, the US Bureau of Reclamation, the 
Portland Cement Association, and the Bureau 
of Public Roads. By 1943, the problem was 
recognised as important in Australia’; in 1945 
in New Zealand?; in 1951 in Germany*, Mexico‘ 
and Denmark®; in 1952 in the United King- 
dom®; and in 1953 in Japan’. 

Studies for the Corps of Engineers have been 
made primarily at the US Army Engineer 
Waterways Experiment Station, Vicksburg, Missis- 
sippi. These studies have included contribu- 
tions to the identification of the aggregate con- 
stituents that are capable of participating in 
damaging reactions*; the evaluation of labora- 
tory testing techniques®; detailed description 
and interpretation of samples of concrete from 
affected structures’; discussions of mechanism 
of reaction and resulting damage"; evaluation 
of laboratory testing programmes'?; and the 
evaluation of corrective measures’. 

Damage to concrete can be produced by a 
wide variety of phenomena. Rarely, if ever, is 
damaged concrete affected by a single damage- 
producing phenomenon; mention has been 
made in the literature" of ** the straw-that-broke- 
the-camel’s-back *’ theory of the failure of con- 
crete always to provide the service expected of it. 
For this reason, it is the conclusion of those 
concerned with the study of damaging reactions 


in concrete at the USAEWES that very careful 
examination by petrographic methods'® is man- 
datory before conclusion is reached that a given 
example of damage to concrete is the result of a 
given damaging reaction, and consequently that 
such damage may be avoided in future similar 
concrete by the adoption of a given course of 
action. 

The references in the account of the Canadian 
studies to the fact that the aggregates involved 
are limestones, is particularly interesting. Many 
writers have assumed that limestone aggregates 
are incapable of participating in damaging 
cement-aggregate reactions. In one area in the 
United States, the addition of limestone is a 
recognised means of mitigating the effects of a 
damaging reaction that would otherwise be ex- 
pected to occur. However, in recent years 
evidence has been accumulating” that damaging 
cement-aggregate reactions do occur in limestone- 
aggregate concrete. In some cases, these appear 
to be only slightly different from those that have 
long been studied; in other cases, including 
apparently those in the Kingston, Ontario, area, 
additional factors appear to be involved. 

Yours faithfully, 
EDMUND H. LANG, 
Director. 
US Army Engineer Waterways Experiment 
Station, 
Corps of Engineers, 
Vicksburg, Miss., USA. 
7 April, 1959. 
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have come in from the overseas territories 
for consideration by the Development Fund. 
Approval has been given to spend $24 million 
on four projects in the Belgian Congo and a 
fifth in Ruanda Urundi. The general report is 
due to be debated by the 142 man European 
Parliamentary Assembly in June. All things 
considered, the delegates will have little to 
complain about. 


A Lawyer Looks at Euratom 


Unlike other international bodies working in 
the nuclear field, Euratom has a legal status that 
places it in a privileged position in relation to 
the governments of the six member states. 
This distinction is based on two factors. First 
the executive institutions of Euratom have 
power to make rules and take action under the 
conditions laid down in the treaty, and these 
decisions can be enforced by the Court of 
Justice, also set up by the treaty. Secondly, 
Euratom is a legal entity recognised by the 
laws of the member states as having rights and 
duties and owning property. The significance 
of these provisions is examined in “ Euratom,” 
by M. Michel Gaudet in Progress in Nuclear 
Energy (vols. 1 and 2—Law and Administration), 
published by the Pergamon Press. 

Monsieur Gaudet, who was involved in the 
drafting of the Euratom Treaty, is now a special 
counsellor to Euratom and the European 
Economic Community. His essay is interesting 
in throwing light on several of the less familiar 


aspects of Euratom. In dealing with patents, 
the Euratom Commission can use compulsory 
procedures for the granting of licences ‘* neces- 
sary either to the pursuit of common research 
programmes or to the satisfactory development 
of nuclear energy in the Community.” 

In cases where private initiative is not able to 
meet all the needs of the Community, the 
Commission can confer the status of a “ joint- 
enterprise’ on plans put up by a member 
government, a firm, or even an_ individual. 
Joint enterprises have a legal status which 
brings various advantages, especially in the 
capital market. 

The Supply Agency set up under the treaty 
has the monopoly of trade in nuclear materials. 
All producers of ores or nuclear materials must 
offer them to the Agency which has the right 
of option over them. The user has protection 
against monopoly power under the clause which 
allows him to buy supplies outside the Com- 
munity if the Agency cannot provide them at 
reasonable prices and within a reasonable time. 
The exceptions to the ownership rule are ores 
and nuclear materials to be used for military 
purposes. The treaty simply stipulates that 
control does not extend to material for defence. 

The relationships between the Commission, 
the Ministerial Council and the Parliamentary 
Assembly will all have to be worked out as the 
new organisation develops. In the meantime, 
whatever the legal position, there is no doubt 
that between them they possess absolute power 
over industrial nuclear developments in the six 
member states. 
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New Plant and Equipment 


ENGINEERING, MARINE, 
WELDING AND NUCLEAR 
ENERGY EXHIBITION 


Olympia, 16-30 April 


A wide range of new and improved plant and equipment is being exhibited 


at the Exhibition which opened in London yesterday. 


There are, for 


example, a full scale replica of the control room of the ‘Ashanti’ frigate, 
the latest thing in computer control for flame cutting, and a scrubber 


and polisher for the factory floor. 


With such an extensive range from 


which to choose, we are describing some items of special interest that 
come under the heading of plant and equipment; elsewhere in this issue 
some of the new materials, and developments in nuclear engineering, are 
described. Further reports will appear in subsequent issues of ENGINEERING. 


CARGO WINCH 


Regenerative 
Braking 


NEW Clarke Chapman cargo winch 
is a self-contained Ward Leonard 
unit for a.c. supply. It gives a_per- 
formance equal in every respect to that 
obtained from any modern d.c. winch 
but without the use of contactor gear or 
resistance grids. Its features include 
remote control, electrically controlled 
lowering, regenerative braking and in- 
creased light hook speed. No foot brake 
is necessary. 

The winch is of rigid box construction 
and is driven through silent running 
high efficiency overdrive worm gear. 
The wormshaft is mounted on auto- 
matically splash lubricated bearings. 
The winch bedplate, comprising the 
gearcase bottom, side frame and Ward 
Leonard set casing, is of heat-treated 
SG iron construction. 

Features of the new winch are: on first 
step lower, the winch automatically 
stops when the load touches down; as 
no footbrake is fitted, control of two 
winches by one operator is easily 
provided by grouping the remote con- 


BALL BEARING 


100 inch 
Outside Diameter 


For the Berkeley nuclear power 

station now being built on the 
River Severn, two Cooper ball bearings 
of 90in internal diameter and 100 in 
external are being supplied. Each will 
carry a load of 90 tons. 

The bearings are designed to support 
the control rod and actuator servicing 
machine for a reactor and were made for 
the John Thompson Ordnance Company. 
Their depth is 84 in. The lower bearing 
race has an integral gear ring of 398 
teeth. Each bearing contains 116 balls 
of 24 in diameter. 

The rolled rings for the races were 
supplied by Firth Brown, having been 
made on their tyre mill, and the inspec- 
tion was carried out by Lloyds on behalf 
of the CEGB. 

The grinding of the races was achieved 
to limits substantially less than those 
called for in the specification. The 
radial runout in both cases was less 
than 0-003 in and the flatness was 
within 0-002 in. 

As a result of the accuracy main- 








trollers in pairs; the winch stops auto- 
matically in the event of a current failure 
from any cause; power regeneration into 
the ship’s supply system occurs when 
lowering heavy loads, thus reducing the 
overall loading on the ship’s generators; 
no alteration in the electrical system is 
necessary for heavy derrick work. 

With the a.c. winch another new 
feature (patent applied for) is that the 
wound stator core of the motor-generator 
set motor is removable as a unit for 
repair, or replacement by a spare. The 
winch will handle 3 tons at 100 ft per 
min, 14 tons at 200f.p.m. and light 
hook at 250 f.p.m. Clarke, Chapman and 
Company Limited, Victoria Works, Gates- 
head 8, Co. Durham. Stand 7, Row D, 
Ground Floor ,Grand Hall. 









tained during manufacture, the force 
required to start and maintain motion 
is only 7 oz applied to the race periphery. 
At the exhibition a fractional horse-power . 
electric moter will be used to keep the 
bearing rotating. 


These bearings, which are of the 
angular contact type, are the largest yet 
made by the company and the rings are 
also the largest yet produced on the tyre 
mill at Sheffield. 

Also on display are typical examples 
from the range of split roller bearings 
from Itin to 15in bore. Cooper 
Roller Bearings Company Limited, Wis- 
bech Road, King’s Lynn, Norfolk. Stand 4, 
Row M, Ground Floor, National Hall. 
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VARIABLE SPEED 
GEAR 


Hand Adjusted 
Hydraulic Unit 


Tre type F Carter variable speed gear 
is being shown in a demonstration 
unit. It is hydraulically operated, and 
the speed is infinitely variable from 
maximum forward to maximum reverse. 
The unit consists of electric motor, 
type F Carter variable speed gear and 
a worm reduction gear. The Carter 
gear control is operated by a cam arrange- 
ment which has been designed to effect 
a typical cycle of continuous speed 
variation that is particularly suitable for 
demonstration purposes. Individual 
tachometer drives are included in the 
arrangement to show the constant input 
speed to the Carter gear on the one hand 
and the infinitely variable output speed 
on the other. 

The type F variable speed gear is 
available in three sizes and two forms— 
one with a separate ratio indicator and 
the other with the indicator combined in 
the control handwheel as shown in the 
illustration. In both cases the full range 


DIESEL RANGE 


Powers from 
200 to 3,000 h.p. 


THe Maybach diesel engines being 

made in this country by Bristol 
Siddeley are available with from four to 
16 cylinders, normally aspirated or pres- 
sure charged, to cover the power range 
from 200 to 3,000 h.p. 

Both in-line and V_ versions are 
included, but bore and stroke are stan- 
dard throughout the range at 185 mm by 
200mm. The crankcase is a _ single 
structure and the crankshaft used is the 
disc-webbed type. In this the webs are 
used as the journals and run in roller 
bearings. The outer races of the roller 
bearings are mounted in the transverse 
walls of the crankcase which thus forms 
a tunnel containing the shaft in its bear- 
ings—hence the name “ tunnel ”’ engines 
as applied to this design. The construc- 
tion allows the use of very wide connect- 
ing road bearings. 

The pistons have the crown bolted on 
to the skirt and are oil cooled. The 
cylinder heads are separately detachable 
and there are three inlet and exhaust 





HUMP BACK 
FURNACE 


Annealing and Brazing 


NEW series in the range of Birlec 

mesh-belt conveyor continuous 
furnaces for annealing and brazing are 
Hump-back furnaces. One model is 
rated at 20kW and with a conveyor 
belt 6 in wide has been developed for the 
bright annealing and brazing of com- 
ponents in stainless steel and similar 
materials. 

The conveyor belt, of woven nickel 
chromium wire mesh, is driven by a 4 h.p. 
by 1,440 r.p.m. electric motor operating 
through a hydraulic variable speed gear, a 
2,000 : 1 double reduction gearbox and 
a roller chain drive to the driving drum. 
Wide-range speed control caters for 
varying work-loading densities on the 
conveyor belt. An auxiliary conveyor 
drive is fitted below the portion of the 
mesh belt in the upward sloping inlet 
tunnel, designed to assist the passage of 
the belt up the incline. 

The furnace consists of an inlet tunnel, 
a heating chamber with a nickel chrom- 
ium muffle to contain the protective 
atmosphere, and a double-cased water- 
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of speed (maximum forward to m 
reverse) is obtained by 84 turn 
handwheel. The output spee 
proximately in direct proporti 
handwheel movement, that js, equa 
movements of the wheel from any 
position effect equal changes in outpy 
speed. The combined handwheel and 
indicator will, however, only work cor- 
rectly if the glass bezel is approximate) 
in the vertical plane, a limitation whic, 
does not apply to the separate indicator 
which is normally mounted on the Oppo- 
site side to the control. Carter Geg 
Limited, Thornbury Road, Bradford, 3 
Yorkshire. Stand 10, Row AA, Firs; 
Floor, Empire Hall. 
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valves arranged concentrically round the 
combustion chamber. Two camshafts 
are used. Each cylinder has its own 
injector unit containing both pump and 
valve. The governor is the fly-weight 
type and can be made to operate as a 
speed or fuel injection regulator as te- 
quired. A servo system working from 
the lubricating oil supply is employed 
Bristol Siddeley Engines Limited, Coven- 
try. Stand 11, Row J, Ground Floor 
Grand Hall. 
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———_> 
Flow of Charge 

jacketted cooling chamber through which 
passes the belt carrying the charge. To 
reduce atmosphere and heat losses there 
are sliding counter-balanced shutters 0 
the extreme ends of the entry and exit 
tunnels which are normally opened just 
sufficiently to clear the work on the belt 

The heating chamber is lined with high 
quality semi-refractory insulation sult 
ably graded to reduce heat losses; it 's 
heated by easily removable silicon cat- 
bide rods placed transversely above and 
below the muffle. These are connected 
to the secondary terminals of a double 
wound step-down transformer, the lov 
voltage of which is variable over a wide 
range to compensate for ageing. 

The electrical power input to thes 
elements is controlled from a thermo 
couple mounted in the roof of the heating 
chamber. Temperatures up to 1,200" ¢ 
can be safely maintained. Birlec Limited 
Erdington, Birmingham 24. Stand 13, 
Row E, Ground Floor, Grand Hall. 
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Silent Assembly 


QUIET pneumatic screwdriver, the 
A LBUI2, is specially designed for 
sembly work. It weighs about 


bench as ee 
x has a straight body of 10 in overall 
iength and is fitted with a special hasp 


which allows it to be hung from a spring 
or balancer within easy reach of the 
operator. The silencer is built-in. 

A. special adjustable clutch allows 
crews or nuts to be tightened uniformly 
oa predetermined torque with minimum 
impact effect. A separate dog clutch 
with a return spring keeps the driver bit 
or socket disengaged from the motor 
yntil the tool is applied to the work. 
There is thus no need to stop the machine 
when moving from screw to screw. 

There is also a reversible model, 
LBUI2R, which can be used for both 
tightening and loosening, and a set of 
13 different accessories including sockets, 
holders, keys, and bits 

The screwdriver is operated by a 
five-vane motor of small size and is easily 
converted from a low speed, high torque 
tool to high speed, low torque by un- 


AIR COMPRESSOR 
Compact 
Two Stage Unit 


TH Broomwade L2000 air compressor 

is a Stationary two stage unit for 
pressures up to 100 1b per sq. in, which 
requires very little floor space. li will 
deliver 2,200 cu. ft of free air per minute. 

The drive is by a 415 h.p. electric 
motor running at 375 r.p.m. The stroke 
is 10in and the cylinders are set at 90°. 
Automatic low lift multi-plate valves are 
fitted which are large enough to keep 
the air velocity low. The low-pressure 
piston is Of aluminium alloy and is 
attached to its rod by low expansion 
bushes. The high pressure piston, 
however, is of cast iron. The alloy steel 
piston rod is short and stiff and is circled 
by a metallic gland. An intercooler is 
fitted. 

Lubrication is by a shaft driven gear 
wheel pump situated below sump level, 
which supplies a forced feed to all 
bearings. A hand operated oil pump 
will flood the bearings when starting up. 
The driving shaft also works a force feed 
mechanical cylinder lubricator. Air 
control is by a sensitive regulator 


GAS CUTTER 


Computer Control 
Avoids Templates 


D&vetoped by British Oxygen, in 

conjunction with Ferranti Limited, 
Sa flame cutter for ships’ plates which 
by the use of computer control avoids the 
need for templates and marking out on 
the loft floor. Port and starboard plates 
can be cut simultaneously. 

This machine, believed to be the first 
ol its kind in Britain, consists of a 
‘ransverse boom carrying a cutting head 
on each side of a fixed central track. 
Hydraulic servo motors move the 
carriage along the track and the cutting 
heads on the boom. The motors are 
controlled by a Ferranti magnetic tape- 
controlled Consol with rotary feedback 
devices. The heads move in opposition 
{0 One another so that both port and 
starboard plates for the same ship can 
de cut simultaneously. 

In addition to the positional monitor- 
2 .~. a axes, other control elements 
“aie uded to cover requirements 
The Ban the flame cutting process. 
- ermediate stages between the 
“awing board and the actual flame cut 





screwing by hand and removing one 
section of the double reduction gear. 
The high speed model is more suitable 
for tightening metal screws while the 
low speed model is preferable where 
screw resistance is high, as in the case 
of wood screws. Both models tighten 
to a preset level and automatically 
disengage when the screw is fully 
tightened. Atlas Copco (Great Britain), 
Limited, Beresford Avenue Wembley, 
Middlesex. Staud 4, Row R, Ground 
Floor, National Hall. 





together with the power operated 
variable-volume intake valve and an 
automatic relief valve on the high 
pressure cylinder. Pressure is main- 
tained to within 1 lb per sq. in. 

The motor is a salient pole synchron- 
ous type with its rotor mounted directly 
on the crankshaft and the stator on its 
own sole plate. Overall dimensions are 
9 ft Sin by 5 ft 3 in by 8 ft high. Broom 
and Wade Limited, High Wycombe, 
Bucks. Stand 8, Row H, Ground Floor, 
Grand Hall. 





are now confined to a planning sheet 
from which a magnetic tape is produced 
by means of a Pegasus computer in 
conjunction with a digital differential 
analyser. The machine is designed to 
form an integral part of a shipyard. 

The elimination of several transfer 
stages between the naval architect’s 
drawing board and the cutting of the 
plate will constitute a considerable 
saving in labour and time, as well as 
enabling the plates to be cut with far 
greater accuracy. British Oxygen Com- 
pany Limited, Bridgewater House, Cleve- 
land Row, St. James's, London, SW1. 
Stand 5, Row G, Ground Floor, Grand 
Hall. 


485 








PROCESS PUMPS 


Direct Coupled 
for Compactness 


Tre new LaBour pumps are the type 

DSZ direct mounting horizontal 
centrifugal pump and the MSZ hori- 
zontal flooded suction centrifugal single- 
stage process pump. The DSZ is a 
single-stage pump suitable for the process 
industries. 

Construction has been simplified by 
eliminating the bearing bracket, and 
coupling the pump directly to the driving 
motor, thereby shortening the overall 
length of the pump. It has a fully open 
type impeller separable from the shaft. 
Pump back, impeller and motor can be 
withdrawn in one unit without having to 
disturb either the suction or the delivery 
pipes. The pump parts are completely 
interchangeable with the LaBour SZ 
type. This type of pump was originally 
designed for chemical service with special 
attention being paid to a type of construc- 
tion which would allow for easy servicing 
and maintenance. 

Following the basic principle of simple 
and robust construction the MSZ type 


ANTI-VIBRATION 
MOUNTING 


High Speed Diesels 


HE Cushyfoot “*S* mounting has 
been designed for the light-weight 
four-stroke high-speed diesel engine now 
coming into general use on locomotives. 
It is a natural development from the 
Cushymount used for heavier engines 
running at lower speeds. 

No more than 4} in in height when 
under load, the Cushyfoot “S” is a 
compact unit taking up little room in 
relation to its capacity. The vertical 
deflection of 0-25in under a load of 
2,500 |b provides sufficient flexibility 
to isolate vibration from the type of 
engine for which the mounting has been 
designed. Shunting shock loads up to 
5g can be accommodated. 

An adjustable buffer which keeps 
engine movement in all directions within 
desirable limits is incorporated, the 
adjustment being at the top of the 
mounting. On _ diesel-hydraulic loco- 
motives torque-reaction forces have to 
be considered in designing engine 
mountings. The vertical stiffness of 
the Cushyfoot “S”™ is such that the 


VACUUM FORMING 


Bubble Attachment 
for Prestretching 


HE Daniels-Latymer vacuum forming 

machine uses the drape method with 
plug assistance and has a bubble attach- 
ment for prestretching the — sheet. 
Operation is semi-automatic. 

The machine controls are accessibly 
placed on a panel at the front of the 
machine, and comprise: five timers for 
heater, bubble dwell, drape move- 
ment, plug movement and vacuum 
duration ; pushbuttons for clamp on 
and off, heater forward and reverse, 
drape up and down, plug up and down, 
bubble, vacuum, air inject for ejection 
purposes, and a start-cycle button by 
which the operator initiates the cycle 
when semi-automatic operation is re- 
quired; four rotary switches for bubble 
off and on, plug off and on, drape off 
and on and manual or semi-automatic 
operation. 

The standard heater is 5 kW (but can 
be increased to 30 kW) and the drape 


table stroke is 12in with a force of 


2,250 lb. The plug table stroke is 30 in 
and the plug force 1,000lb. The 
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pumps have been produced to handle hot 
liquids with capacities up to 1,000 
gallons per minute with heads available 
up to 300 ft. 

This pump is pedestal mounted and is 
designed for quick dismantling without 
disturbing the suction or delivery connec- 
tions. Dismantling is simple, requiring 
only the disconnection of the cooling 
pipe, coupling space, and pump back 
from casing. Once released, the mech- 
anical assembly is withdrawn in one unit. 
Perfect alignment of the pump is always 
assured. The British LaBour Pump 
Company, Limited, Blundell Street, 
London, N17. Stand 3, Row P, Ground 
Floor, National Hall. 





buffer does not come into operation 
under these forces. 

Unlike the Cushymount which has 
equifrequency characteristics in a hori- 
zontal plane, the Cushyfoot “S” gives 
different deflections in transverse and 
fore-and-aft directions in the order of 
1:3:17. Metalastik Limited, Evington 
Valley Road, Leicester. Stand 10, Outer 
Row, Gallery, Grand Hall. 
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material clamp frame stroke is 14 in. 
T. H. and J. Daniels Limited, Lightpill 
Iron Works, Stroud, Glos. Stand 1 
Row BB, First Floor, Empire Hall. 











OIL MIST DETECTOR 
Warns of 
Temperature Rise 


HE Graviner high sensitivity detector 
is an application of the principle 
of oil mist detection to “ sense’? and 
locate a small degree of abnormal tem- 
perature rise on any of the main bearing 
and main working surfaces within the 
crankcase of a diesel, petrol, gas or 
dual-fuel engine. 

The detector operates on the principle 
of measuring the density of oil mist 
drawn continuously through two separate 
tubes of precisely similar dimensions. 
Projected down the axis of both tubes is 
a beam of light which energises two 
photoelectric cells situated at the ends 
of the tubes remote from the common 
light source. 

The outputs from the photocells are 
opposed electrically so no current flows 
unless a difference occurs in the mist 
density contained in one tube relative to 
the other. An _ out-of-balance current 
operates a sensitive relay which in turn 
causes an audible and visible warning to 
occur when the differential e.m.f. reaches 
a set value. 

The equipment will operate for long 


DIESEL 
THERMOMETER 
Up to 1,200° F 


NEW Rototherm high temperature 

thermometer has been produced 
particularly for use in diesel engines. 
The bimetal element will operate up to 
1,200° F and can withstand short period 
overloads. 

The element, which is of special 
material, is free from oxidation up to 
1,400° F. It comprises a self compensat- 
ing and shock resisting multiple helix 
carried in a stainless steel stem. The 
range of measurement is from 200° F 
to 1,200°F with dial sizes of 24 in, 
4in or 7in diameter. These sizes give 
corresponding scale lengths of 5 in, 
74 in and 14 in. 

Vertical or coaxial mounting is avail- 
able and the dials can be assembled at 
any angle. The head is made of pres- 
sure die-cast aluminium alloy for both 
strength and lightness. A new flexible 


spring coupling is used in the vertical 
models to dispense with the need for 
gearing. 

The general specification of the new 
model is the same as for the standard 


CONSTANT 
PRESSURE PUMP 


Up to 2,500 lb per sq. in 


With the H.P. automatic variable 

delivery pump pressures from 
500 up to 2,500 Ib per sq. in may be 
chosen by means of a simple hand 
control. When the pump reaches the 
preselected pressure, it moves into a 
no-stroke position and no oil subse- 
quently flows except to replace any losses 
in the circuit itself. 

The advantages as compared to a 
pump operating with an unloader valve 
are that there is no circulating oil being 
heated up and absorbing power, while 
the pressure in the circuit is maintained 
constant. As a general rule, also, the 
amount of oil in the circuit is reduced. 

On account of the automatic feature 
of moving into no-stroke when pressure 
is reached, it is generally unnecessary 
for large capacity pumps to be used, 
but where a quantity of oil at low pres- 
sure is necessary as in many press 
applications to move the ram over the 
** approach ”’ portion of its stroke, there 
is offered a dual pump or Hi-Lo pump 
unit. This comprises a 24h.p. double 
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periods with a minimum of maintenance 
and is suitable for all types of engine 
up to a maximum rating of 500 h.p. per 
cylinder or 3,000 h.p. in all. The unit 
is mounted on the engine and con- 
tinuously takes samples from the areas 
concerned. 

Two models are available. The stan- 
dard a.c. model is suitable for connection 
directly to 230-250 a.c. 50-cycle mains 
supply. A d.c. model is available for 
connection to 220 d.c. mains via a 
separate external voltage dropping resist- 
ance unit. Graviner Manufacturing 
Company Limited, 94 Fareham Road, 
Gosport, Hants. Stand 3, Row M, 


Ground Floor, National Hall. 








heavy duty industrial models. The 
British Rototherm Company Limited, 
Merton Abbey, London, SW19. Stand 


14, Inner Row, Gallery, Grand Hall. 











spindle motor, having mounted at one 
end a low or medium pressure gear pump 
with the volume required but within the 
capacity of the motor, and at the other 
end the variable delivery pump. This 
unit is capable of giving big volume 
of oil output at low pressure with auto- 
matic changeover to small volume with 
high pressure of up to 2,500 Ib per sq. in. 
The high-pressure pump is a vane type 
machine delivering a maximum of 
14 g.p.m. at 1,440 r.p.m. In the dual unit 
an automatic unloading valve returns the 
delivery of th: gear pump to the tank at a 
set figure, usually about 150 Ib per sq. in; 
the high pressure pump then takes over. 
As the pressure increases the track ring 
is rotated until it becomes concentric— 
equivalent to ‘ no-stroke.”’ Hydraulics 
and Pneumatics Limited, Wulfruna Works, 
Villiers Street, Wolverhampton. Stand 1, 
Row S, Ground Floor, National Hall. 
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HATCH COVER 
Hydraulic 
Screwjack Operation 


A STEEL hatch cover has been developed 

by GOtaverken which is operated 
by hydraulic equipment directly con- 
nected to the hinges. Space is saved 
and the mechanism is robust. 

The hydraulic screw-jack is of a very 
simple and robust construction and 
comprises only four working parts. 
These parts are a shaft and two pistons 
contained in an oil filled cylindrical 
housing within which the entire move- 
ment takes place. Each jack has two 
working cylinders connected to a piping 
system branched to several hatches. 
The application of pressure is effected 
from a control panel, from which pres- 
sure can be directed to either of the cyl- 
inders mentioned, according to whether 
the hatch is to be opened or closed. 
Close to the hydraulic screw-jack there 
is a check valve for compensating the 
weight of the hatch cover, and which also 
eliminates the risk of accidents in the 
event of fracture of a pipeline. 

The advantages gained by this type of 
hatch operation are that the hydraulic 
-. 


PUMP UNIT 


Water Supply 
on Board Ship 


N engine room unit pressure set for 

supplying ships’ water mains makes 

use of a Goodyear positive displacement 
pump, saving both space and weight. 

The unit, which can provide from 24 
to 74 tons of water per hour under 
pressure, comprises three size B7 Good- 
year pumps of either bronze or Meehanite 
construction and three English Electric 
drip-proof motors of 1 h.p. each, to 
provide 24 tons of water per hour or 
2 h.p. each for 74 tons per hour. Three 
Laurence Scott starters are located on 
a composite control panel. 

Two pressure tanks, for fresh and salt 
water, are located in any convenient 
position in the ship and carry a safety 
valve set to lift at 70lb per sq. in, 
together with a level gauge, drain-cock 
and inspection covers. As water is 


drawn off through outlets located near 
the bottom of each tank, the air pressure 
within the tanks falls to 50 1b per sq. in 
when the pressure switches again operate 
causing the starters to restart the motors 
and pumps. 


They are again cut out 


SPRING TESTER 


Allows for 


Varying Spring Rate 


NEW Avery spring testing machine 

incorporates a deflection correc- 
tion which allows springs with rates 
widely different from the nominal to be 
checked at their proper deflection. The 
correction is related to the actual and 
not the nominal spring rate, and over- 
comes the difficulties experienced with the 
fixed stop method of testing. 

The new machine differs from the 
usual type in three particulars: it is 
fitted with a precision depth stop with 
micrometer screw adjustment; the chart 
is graduated back from zero for about 
10 per cent of the chart range: and a 
balance adjustment knob is provided so 
that the zero reading of the load indicator 
may be adjusted externally. 

In operation, the load indicator is set 
to zero with the weight of the spring 
acting on the load platform. The depth 
stop is set and load is then applied. 
If any error is shown, the balance adjust- 
ment is used, bringing the spring to the 
correct test length. The plunger is then 








gear, being totally enclosed and of Tobys 
construction, will stand very hard Wear 
and, owing to its location, takes wD 
space which could be used for car 4 
The moving parts operate in an oibing 
cylinder, so that no problems of lubric. 
tion are present, nor does the hydraulic 
gear require any special maintenange o, 
servicing. The risk of oil leakage jx 
virtually non-existent as an efficient sea 
between the shaft and the cylindric 
portion is comparatively simple. 

The hatch is hydraulically Operate 
both for opening and closing and can }, 
stopped in any position. No lockiny 
arrangements are required. The contro} 
for several hatches may be arranged op 
a single panel. The pumps are designed 
to open or close a hatch within 45.4) 
seconds. A.b. Gétaverken, Box 8%; 
Goteberg 8, Sweden. Stand 12, Row § 
Ground Floor, Grand Hall. 





when the pressure rises to 65 Ib per sq. in 

The pumps are directly coupled to the 
motors and are driven through flexible 
couplings. Motors can be supplied to 
suit all normal marine voltages. Good- 
year Pumps Limited, 44 Brook Street, 
London, W1. Stand 4, Row DD, First 
Floor, Empire Hall. 





released and the load indicator reads the 
true error. W. and T. Avery a 
Soho Foundry, Birmingham, 40. Stand 3, 
Row H, Ground Floor, Grand Hall. 
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sHOT BLASTING 


Cabinet for Long 
Continuous Use 


ue latest of the Guyson shotblasting 
T machines is the Sitdown cabinet 
model SPB/41 for continuous blasting 

P arts. 

a redaction model is for day-long 
operation, @ new development which 
brings the process of shotblasting into 
line with production of large quantities 
of small parts such as valves, instrument 
parts, etc., requiring quick processing. 

The new machine is particularly suit- 
able for factories using female labour, as 
it removes the fatigue of having to stand 
all day. , 

Other features are the air gun mounted 
in the cabin for quickly blowing off grit 
particles and dust accumulation from 
the parts being cleaned after treatment 
with the abrasive nozzle. 

Optional extras are the load-in and 
throw-out hoppers which can be pro- 
vided in each side of the cabinet for a 
quicker through-put of parts, but these 
are not recommended when exceptionally 
delicate items are being treated, such as 
glass valves. Guyson Industrial Equip- 


STEERING GEAR 
Hydraulic Unit 
for Small Vessels 


Disicnep particularly for use in the 

smaller vessel is the new hydraulic 
steering unit introduced by Keelzvite. 
Itis suitable for both conversions or new 
building. 

Power for the unit is supplied from a 
Keelavite gear type hydraulic pump, 
which may be driven from the main 
engines or from some existing drive, or 
be powered by an entirely separate 
motor. The steering unit itself is very 
compact and consists fundamentally of 
a hydraulic cylinder with an integral 
control valve. The cylinder is operated 
on the “compound connection ”’ prin- 
ciple. Pressure is maintained con- 
tinuously on the smaller, or annulus area, 
while the larger full bore area is con- 
nected either to the pressure source or 
to the reservoir, as desired. When 
pressure is applied to both the annulus 
area and the full area, the cylinder rod 
is forced outwards; when the bore area 
isconnected to the reservoir, the cylinder 
rod will move inwards. 

This arrangement permits the velve 


TUBE COUPLING 


For High Pressure 
Hydraulic Systems 


HE KeelaTite coupling has been 

developed to meet the requirements 

of high pressure hydraulic installation 

work, but is also suitable for a wide range 
of other applications. 

KeelaTite couplings may be used with 
any of the usual metal tubes and are 
available to suit a wide range of fluids 
and operating conditions. Since no 
weakening of the tubes takes place, 
thinner wall tubes may be used, bringing 
about a saving in cost and weight. No 
machining is necessary other than cutting 
the tube to length and removing burrs. 
Heat is not required. The principle of 
the coupling is to form the tube end to 
an extremely accurate shape by oil 
Pressure. The final tube shape is shown 
in the illustration. Seaiing is obtained 
by the O-ring, which is expanded as it 
slides over the formed shape. 

The shape of the tube is formed by a 
small pump which may be either hand- 
Operated for limited production, or power 
Operated where large quantities are 
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ment Limited, 
Yorkshire. 
Grand Hall. 


North Avenue, Otley, 
Stand 5, Inner Row, Gallery, 





mechanism to be reduced to its most 
simple and efficient form. The presence 
of pressurised oil on both sides of the 
cylinder also serves to eliminate any 
“slack” and gives instantaneous res- 
ponse throughout the cylinder travel. 

The valve, which is integral with the 
cylinder, is a development of a well 
proved Keelavite directional control 
valve, while the hydraulic cylinder is of 
a pattern successfully used for many 
years. Combined into a_ hydraulic 
steering unit, the two produce, it is 
claimed, a neat, compact, and reliable 
unit. Keelavite Hydraulics Limited, 
Allesley, Warwickshire. Stand 16, Row A, 
Ground Floor, Grand Hall. 





required. Industrial Hydraulics Limited, 
101 London Road, Reading, Berks. 
Stand 16, Row A, Ground Floor, Grand 
Hall. 
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New Plant and Equipment 


ACTUATORS 


Servo or 
Non-Servo Operation 


HE H.P. non-servo actuator is a one 
unit cylinder incorporating _ its 
control means within the cylinder either 
for manual operation or for electric 
operation. 

Installation is simple in that only one 
pipe to power supply is necessary and 
one to exhaust. The control is by 
mechanical means, such as a cable or, 
alternatively, by solenoid as part of the 
actuator. For positional control the 
arrangement is said to dispense with the 
intricate, heavy and expensive mechanism 
of valve gear and linkage, mounted on 
the cylinder, as used in some types, which 
also needed additional apparatus when 
locking was required. 

With the servo actuator the valve is 
incorporated within the cylinder, with its 
Operating means and also positive lock- 
ing. The valves can be so adjusted that 
extension of the piston rod to any reason- 
able limit can be achieved at the time of 
manufacture. 

A further point of the H.P. actuator 
is the “no leak’ feature of the valves. 


TURBO-PU MP 


Water Lubricated 
Bearings 


HE Weir WL turbo-pump unit has 
been designed expressly to meet the 
demand for a _ lightweight, compact 
machine having good overall perform- 
ance without sacrificing reliability. 

It is a_ single-stage turbine-driven 
pump running at 10,000 r.p.m., having 
water-lubricated journal bearings, there- 
by reducing maintenance, size and 
weight. The whole rotating element is 
contained within a steel casting which 
incorporates the turbine and pump 
casings without any external openings. 

The turbine is the simple impulse 
type, with a two-row velocity com- 
pounded wheel overhung and attached 
to the shaft by a Hirth coupling. The 
bearing linings are wrapped bushes. The 
pump is of the single inlet type, with a 
stainless steel overhung impeller, polished 
and dynamically balanced. Hydraulic 
balance is maintained by an automatic 
balancing device integral with the 
impeller. 

The lubricating water may be taken 


DOCU MENT 
COPYING 


Combined Printing 
and Developing 


HE latest addition to the Azoflex 

range of document copying machines 

is the model 105 which occupies about 
as much room as a typewriter. 

The machine can copy both translucent 
and opaque documents using standard 
Azoflex papers and reflex foils, without 
recourse to any subdued lighting or other 
photographic procedure. Prints are 
made by inserting the document to be 
copied into the machine in contact with 
the Azoflex material, first into the 
exposing section and then into the 
developing section. The developer tank 
is filled with the appropriate developer 
solution and the machine can be switched 
on or off at will, no warming-up time 
being necessary. At the end of the day 
the developer tank can be lifted off and 
the developing section removed for 
emptying and rinsing. No other daily 
cleaning is required, it is claimed. 

The machine measures 20 in wide by 





This has the effect that the amount of 
oil in the circuit can be greatly reduced 
and with it the size of pump and electric 
motor needed, with consequent saving in 
operating cost. The small volume of oil 
required also makes it possible to operate 
the actuator from an accumulator or 
reduces the size of accumulator where 
one is already installed. 

The actuators can be made for opera- 
tion by either liquid or compressed air. 
There are three models of both types. 
The hydraulic versions have bores of 
14, 3 and 6 in with strokes of 6 to 12 in, 
the largest giving a thrust of 28,400 Ib 
for a working pressure of 2,000 Ib per 
sq. in. The pneumatic mocels have 
bores of 2, 4 or 6 in, the largest giving a 


thrust of 2,840 Ib. Hydraulics and 
Pneumatics Limited, Wulfruna Works, 
Villiers Street, Wolverhampton. Stand 


1. Row S, Ground Floor, National Hall. 





from any convenient fresh water source 


with a temperature not exceeding 
125° F (51°C). This may be either 
from the condenser extraction pump 


discharge, or a fresh water tank with 
sufficient head. G. and J. Weir Limited, 
Cathcart, Glasgow, S4. Stand 3, Row F, 
Ground Floor, Grand Hall. 





15 in 
60 Ib. 


9} in weighs 


deep and 
The effective width for printing 
is 8} in and the mechanical speed is from 


high; it 


8in to 9ft per minute. The actual 
speed of operation depends on _ the 
originals to be copied, but at least two 
translucent originals can be processed 
per minute. Seven T.L. 15 watt lamps 
are used, connected to 20 watt chokes 
The rollers in the developing head are 
grooved and have a synchronised drive. 

The machine can be operated from a 
normal 240 V 50 cycle supply and uses 
about 2-8A. It emits no fumes, noise 
or glare, and very little heat. Jiford 
Limited, Ilford, Essex. Stand 5, Row BB, 
First Floor, Empire Hall. 





Companies in the News 


Driving Out of Europe 


The reviews of operating conditions in 1958 by 
the chairmen of Ford Motor Company and 
Vauxhall Motors confirm that important changes 
are taking place in the motor industry’s export 
markets. Europe and the Commonwealth have 
fallen off in importance, while the United States 
has emerged as the major expanding market. 
In the case of Vauxhall, vehicle exports (59 per 
cent of total sales) were distributed between 
Commonwealth countries, Europe, North 
America and the rest of the world in the pro- 
portion of 49, 28, 13 and 10 in 1957; last year 
it was 39, 17, 35 and 9. Mr. Philip W. Copelin, 
the company’s chairman comments as follows: 
“While it is most gratifying to see such an 
impressive improvement in penetration into the 
North American car market, it is disturbing to 
note the fall in the older established markets for 
British cars—namely, Europe and the Common- 
wealth countries.” In Europe, he said, the 
decline is due mainly to increasing competition 
from Continental manufacturers, who have an 
advantage in closer proximity to the market. 

This increase in European competition is dis- 
cussed by Sir Patrick Hennessy, chairman of 
Ford. In 1954 British manufacturers accounted 
for 49 per cent of European car exports but only 
30 per cent last year. Over the past five years 
export of British cars increased by 30 per cent, 
but those by the Western European countries 
increased by 193 per cent. ‘“*‘ We must reverse 
this trend,” he said, “* at all costs.” Production of 
cars in the United Kingdom increased by one- 
third in these five years whereas in the rest of 
Europe it more than doubled. 

Both Mr. Copelin and Sir Patrick Hennessy 
underline the importance of intensifying sales 
efforts in all export markets. The growing depen- 
dence on the United States—the industry’s sales 
in that market last year made the difference 
between prosperity and slump—is unhealthy, 
particularly in view of the declared intention of 
US manufacturers to enter the small car field. 
Prospects for the next few months are good but 
the trends which emerged in 1958—a difficult 
but successful year—are an indication of the 
problems in store for the industry. In Mr. 
Copelin’s own words, all this indicates ‘* the 
urgent necessity of constantly striving to be more 
competitive in old markets and to seek out new 
ones. 


Representing British Industries 


Mr. William H. McFadzean has been elected 
by the Federation of British Industries as their 
president for the coming year. He _ succeeds 
Sir Hugh Beaver, who retired at the Federation’s 
annual general meeting, after holding office 
for two years. 

Mr. McFadzean has been chairman and 
managing director of British Insulated Callen- 
der’s Cables Limited since 1954. He was born in 
Stranraer and educated at Stranraer Academy 
and High School, and at Glasgow University, 
where he studied accountancy. He qualified as 
a chartered accountant in 1927, and worked with 
Chalmers Wade and Company from 1927 to 
1932. He first joined British Insulated Cables 
Limited as accountant in 1932. By June 1937, 
he had become financial secretary, and five years 
later, he was appointed executive manager 
(finance). On the amalgamation of British 
Insulated Cables Limited with Callender’s 
Cables and Construction Company Limited, he 
was appointed to the board of the new company 
as executive director. 

In 1955, he was made a Companion of the 
Institution of Electrical Engineers. Since the 
war, he has travelled the world in the promotion 
of BLCC interests and has taken a keen interest 
in the development of the Commonwealth. His 
public services have included the vice-chairman- 
ship of the Advisory Council on Middle East 
Trade (he was industrial leader of the Council) 


and the chairmanship of the former FBI advisory 
council on the introduction to industry of retired 
senior service officers. He is a member of the 
council of the Institute of Directors. 

The general secretary of the Federation of 
British Industries, Mr. D. L. Walker, has retired 
after 42 years’ service. He has been elected a 
vice-president and has been appointed honorary 
adviser to the organisation. As a result, there 
have been the following changes in the FBI 
staff. In the absence overseas of the director- 
general, Mr. P. F. D. Tennant, C.M.G., O.B.E., 
the overseas director of the Federation will act 
in his place on FBI matters; and Mr. W. P. N. 
Edwards, C.B.E., will take charge of British 
Overseas Fairs Limited, as the company’s 
managing director. Mr. John Gough, hitherto 
assistant general secretary, becomes secretary. 
Mr. John Whitehorn, hitherto a member of the 
general secretary’s department, becomes assistant 
to.the director general. 


Sir Ewart Smith Retires 


An eminent British engineer and one of the most 
highly placed in British industry, Sir Ewart 
Smith, has retired from the board of ICI at the 
age of 62, while he is still fit and active. He was 
a deputy chairman of the company and made a 
major contribution to higher productivity by his 
lifelong advocacy of work study and improved 
management techniques generally. He believes 
that the most important advances are brought 
about by “ making management manage better 
rather than workmen work harder.” 

Sir Ewart now becomes chairman of a council 
to further efficient techniques in the National 
Health Service, a job which should provide 
ample scope for the application of his lively know- 
ledge and experience. 


Unlocking New Potential 


The long-established Willenhall business of 
E. Tonks and Sons Limited, makers of the 
‘** Etas ’’ range of locks, has been acquired by the 
Yale and Towne Manufacturing Company, who 
are themselves the largest producers of locks in 
the world. They are also one of the leading 
manufacturers of materials handling equipment 
and have a division for producing this equipment 
at Wednesfield, only a mile away from their 
Lock and Hardware Division. 

Tonks were established in 1877 and have built 
up a very good reputation for making intricate 
locking mechanisms, a high proportion of these 
to customers’ specifications. During the reno- 
vation of the House of Commons a few years ago, 
Tonks supplied a number of locks which were 
hand-made replicas of earlier types. They 
employ 190 people at their 51,000 sq. ft Willenhall 
Works. Ina joint statement, the two companies 
point out that the change will allow the potential 
of the 82-year-old company to be more fully 
realised. Existing marketing arrangements for 
the Etas range of special locks will be pre- 
served, but Tonks will have the backing of Yale’s 
industrial sales network. Tonks managing direc- 
tor, Mr. Charles E. Tonks, will remain with the 
company in an advisory capacity. 


Leyland Cut Prices 


Basic price reductions for the home market 
have been announced by Leyland Motors. 
Together with the abolition of purchase tax 
they will result in a cut of more than £1,000 in 
the initial price of an eight-wheeler. The price 
reductions, up to £100 per vehicle, apply to two 
of Leyland’s most popular ranges of diesel- 
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powered trucks. The basic price of g Come 
with a pay-load capacity of 7 to 8 tons, is reds 
by £50; that of the eight-wheeled Octopus wa 
pay loads up to 16 tons, is reduced by ‘£10 
The new prices to customers are reduceq by 
nearly £500 for the Comet and by over £1,00) 
for the Octopus. : 
The removal of purchase tax and the basic 
price cuts are expected to make the heaw. 
construction Leyland vehicles much more gp, 
petitive in price with the mass-produced mediyn, 
class vehicles which had captured a good gig 
of the Leyland-ACV market. Leyland’s Price 
cuts took the industry by surprise, particular) 
as the company had absorbed the last two indy. 
trial wage awards. The company continue ty 
aim for volume sales, with considerable SUCCES; 
Export orders for the Comet so far this year ar 
172 per cent higher than for the corresponding 
period of 1958. ‘ 


Pye on Probation 


Alleged violation of export controls resulted ip 
a withdrawal of United States export Privileges 
for six months from Pye Limited and their syb. 
sidiary Pye Telecommunications Limited. The 
Bureau of Foreign Commerce of the US Depart. 
ment of Commerce, who imposed the penalty, 
said that a similar order had been served oy 
Raytheon Manufacturing Company of Walton, 
Massachusetts. Both firms will be placed oy 
probation for a further six months. 

The order was based on a finding that Py 
Telecommunications had obtained from Ray- 
theon television microwave link equipment 
valued at over £89,285 under a licence naming 
England as the ultimate destination of the goods 
Pye Telecommunications had passed the equip- 
ment to the parent firm Pye Limited, knowing it 
intended to re-export it to an unauthorised 
destination. 

Pye admitted having committed * a technical 
infringement of the very complex American 
regulations,” by shipping certain television 
programme link equipment to a _ European 
country. They pointed out, however, that the 
export of the equipment did not infringe British 
regulations at the time and that it is now allowed 
under American regulations. 


Bequeathed by Boeing 


The Boeing Airplane Company have just 
announced that their $30 million development 
centre at Seattle has been dedicated to the 
company’s founder, the late William E. Boeing. 
Beneath his statue are inscribed the words he 
spoke in 1929, quoted in explanation of the 
existence of so complex a research unit: “I've 
tried to make the men around me feel, as I do, 
that we are embarked as pioneers upon a new 
science and industry in which our problems are 
so new and unusual that it behoves no one (0 
dismiss any novel idea with the statement that 
* it can’t be done.” Our job is to keep everlastingly 
at research and experiment, to adapt our labora- 
tories to production as soon as practicable, to 
let no new improvement in flying and flying 
equipment pass us by.” 

The Seattle development centre was built 
solely from company funds. It covers 41 acres 
and includes basic research, development and 
test facilities. Among the latter are highly 
developed stress measuring equipment, including 
a horn for fatigue testing of new alloys and 
instruments, from which sound—* eight times 
louder than the air-raid siren on top of the 
Chrysler building in New York *—rips metal 
“like a jet-propelled can-opener.” A strong 
back equipped with hydraulic jacks Is able to 
impart bending loads up to 200 million in-lb, 
vertical shear loads up to 633,000 Ib and twisting 
moments up to 50 million in-Ib on wing structures. 
A million-pound press is also available for the 
testing of tubular and other structures. 
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Eye on Soviet Engineers 


The appointment of Mr. D. A. Senior to fill 
he newly created post of scientific attaché to 
pv British Embassy in Moscow is a precedent 
- th studying. Mr. Senior goes as a member 
rr Department of Scientific and Industrial 
pn with the rank of senior principal 
gcientific officer. He comes from the Royal 
Naval Scientific Service. He therefore has some 
experience of the official attitude to technical 
affairs and the problems in administering them. 
But his role will be primarily that of technical 
ris academic qualifications are outstanding 
and since he came down from Cambridge he has 
been extensively concerned with work on stress 
analysis and an article by him entitled “ High 
Speed Photoelasticity was published in 
ENGINEERING last year (vol. 186, p. 248, °58). His 
experience has been entirely with the Admiralty. 
This is by tradition as stern an administrative 
discipline for the scientist as most could bear. 
it is therefore a good background for doing a 
constructive job in a country where adminis- 
trative procedures are apt to be complicated, 
defensive and sometimes unreasonable. 


Courting No Longer 


Some two or three years ago the recruiting of 
technically qualified manpower was giving 
cause for concern, and there was much talk of 
encouraging girls leaving school to enter the 
engineering profession. A few firms went to 
considerable lengths to attract sixth-form girls 
to the prospects of student apprenticeships in 
engineering and the allied sciences. In spite 
of all the publicity, the number of embryo 
women engineers remains very small. Why 
this should be so, and how the situation should 
be remedied—and if indeed it is still in the 
national interest to persuade women to enter 
engineering—were topics under discussion re- 
cently at a meeting of the Institution of Electrical 
Engineers in London. The basis for the dis- 
cussion was provided by a report on Women in 
Engineering issued last year by a committee 
appointed by the Manchester College of Science 
and Technology to investigate the position in 
the Manchester area. The discussion was 
opened by Sir Willis Jackson, Metropolitan- 
Vickers’ director of research and education. 

Most of what was said has been heard before— 
the high wastage rate of personable young 
women, the need to reshape industry so that the 
trained and gifted women can contribute without 
sacrificing her family, the excellence of women 
in routine jobs which demand intelligence but 
which are too boring for the superior sex — 
4 compliment which the women engineers 
present at the meeting, oddly enough, did not 
appear to relish. 
_In so far as any conclusion can be drawn 
irom this meeting, it would seem to be that the 
deliberate attempt to attract women into pro- 
lesional engineering was premature. While 
there has been a steady trickle of feminine 
enthusiasts into the engineering profession over 
the past 40 years or more, most girls are not 
exposed to the engineering environment in the 
Way that boys are. They are not normally 
given Meccano sets and electric trains at 
Christmas. Moreover, at most girls’ schools 
the standard of science teaching is poor. Far 
(00 few women science graduates are taking up 
caching, and Sir Willis Jackson describes the 
Situation as a “state of emergency in girls’ 
schools.” The general run of material coming 
= of girls’ schools is, therefore, below the 
— of the boys’, scientifically and engineer- 
Pa and since over the next few years the 
wil open erp S training facilities for boys 
me rained beyond capacity (the ‘Situation 
“b anged with the coming to maturity of the 

ulge”’) there is little point in enticing girls 


along unfamiliar paths. Rather, they should 
be encouraged to plough back their skill and 
knowledge into the educational field. There 
will still be a place for the woman who knows 
for certain that engineering is her line; but she 
will still have to fight harder than her male 
colleagues to achieve a status to match her 
abilities. 


White Slaves 


The female sex may well be, as Pope John said 
recently, the stronger of the two, but in the 
engineering industries it is the least rewarded, 
among the semi-skilled as well as the professional 
ranks. 

Statistics published by the International Metal- 
workers Federation show that this is so in 
the whole of Western Europe and that the 
worst women-to-man pay ratio was in_ the 
British engineering industry; being 61-4 per 
cent in electrical and 68-5 per cent in mechanical 
engineering. The ratio in Britain’s major foreign 
competitor, the Federal Republic of Germany, 
was 74-7 per cent, and the ratio most favourable 
to women was—as might be expected perhaps— 
in the native land of Sophia Loren and Lollo- 
brigida. Italian women in engineering factories 
came the nearest of any to securing equal pay: 
earning nearly 85 per cent of the male rate in 
electrical engineering. 

The figures quoted by the IMF referred to 
1955 and to semi-skilled and unskilled women 
only but the journal of the Women’s Engineering 
Society, The Woman Engineer, states that women 
in Britain are currently earning only 61 per cent 
of the men’s rate, taken on an hourly basis. 
There certainly appears to be room for improve- 
ment, even if only to the German level. 


Body and Brain 


The ending of the tenth anniversary conference 
of the Ergonomics Society last week at Oxford 
came as a reminder of how much still remains to 
be done in this field. Ergonomics is the study 
of the relation of man to his environment and 
is particularly concerned with adapting machines 
to men. Every effort to make machines easier 
to handle and less conducive to fatigue or distress 
is a successful application of ergonomics whether 
it is known as such or not. Much has been 
done even in a non-scientific way in this field 
over the last few decades. Improved design of 
furniture to fit the average human dimensions 
and better domestic appliances are cases in 
point. It is to be noticed that ergonomics 
thrives when labour is scarce and the standard 
of living high and that its appeal is particularly 
to the designer and to management in industry. 

The importance of understanding the relation 
of brain to environment so that machines can 
aid man in processing data and solving complex 
problems is underlined by Dr. Taube, president 
of Documentation Incorporated, in an article 
called ‘“* Man-Machine Relationships”*’ in the 
magazine Datamation. He says that it is a 
fruitless line of investigation to elaborate 
machines which simulate the brain. The better 
line of approach is to study how machines can 
deal with data outside the scope of the brain 
(for example, minute or gradual changes of 
temperature which are recorded on a scale of 
measurement, the simplest example of which is 
the thermometer) and present this in a form 
which the brain can use. 


More Situations Vacant 


The fall in unemployment, which began in 
January, continued during February, and there 
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was a parallel decline in the number of workers 
on short time. Between 9 February and 9 March, 
unemployment fell by 58,000; the number of 
persons wholly unemployed falling by 48,000 
and of those temporarily stopped, by 10,000. 
Reductions occurred in nearly all industries; 
the largest being a decline of 27,000 in building 
and contracting. On 9 March, registered 
unemployed totalled 551,000, accounting for 
24 per cent of the estimated number of employees. 
This figure was less than that for the previous 
month, but half a per cent more than that for 
March, 1958. 

This information, published by the Ministry 
of Labour, is comforting, but it is not in any 
way conclusive evidence that the tide has turned. 
Admittedly, more vacancies were left unfilled in 
March than in February, but the number of 
people working overtime fell again to 1-31 
million. This level is 59,000 less than that in 
November, and 171,000 less than a year ago. 
Until this trend is altered, it will be difficult to 
feel confident that the present trade recession is 
really over. 

The news from the United States is more 
definitely comforting. Unemployment in March 
fell by 387,000, a decline which is almost twice 
the normal figure for the February to March 
period. Total unemployment there is now 
4-36 million, or some 5-8 per cent of the country’s 
entire labour force, which is less than a year ago. 
The major sectors of unemployment are in the 
motor car industry, where one in ten is out of 
a job, and, among coloured people, where the 
proportion is 13 per cent. 


Consultative Capacity 


The importance of British consulting engineers 
was discussed recently at the Royal Society of 
Arts, when Mr. Julian S. Tritton, M.LC.E., 
M.I.Mech.E., M.Cons.E., read a paper entitled 
“The Consulting Engineer and His Con- 
tribution to the National Economy.” Mr. 
Tritton began by referring to the contribution 
which members of the Association of Consulting 
Engineers made towards Britain’s prosperity: 
in 1957, they had carried out overseas contracts 
to the value of some £550 million. Taking the 
United Kingdom into account also, the total 
value of works in hand by them _ probably 
exceeded £1,000 million. 

The manner in which the consulting engineer 
acted as a “spearhead” for British exports 
was discussed by Mr. Tritton. He said the 
consulting engineer did this by endeavouring to 
be the “ first in the field with a project report ” 
which was fair and unprejudiced. A world-wide 
reputation for integrity was a major asset. 
International competition, however, had become 
intense and consulting engineers—who had so 
far acted individually and in competition with 
one another—might benefit from a_ national 
organisation such as has been formed in some 
Continental countries by groups of consulting 
engineers, usually with the backing of finance 
houses and sometimes supported by their 
respective Governments. Mr. Tritton’s advocacy 
of this method suggests that the age of individual 
enterprise may have departed, even for con- 
sulting engineers. 

Mr. Tritton outlined the Association’s Code 
of Practice. and indicated the methods used by 
consulting engineers to obtain work—by recom- 
mendation, by the publicity given to projects 
handled by them when completed, and by giving 
addresses and reading papers to learned bodies. 
The justification for the existence of the con- 
sulting engineer, apart from the fact that he 
possessed skills and experience acquired over a 
broad range of jobs, lay in his ability to give 
independent advice: “* he has no commercial or 
manufacturing interests, such as would tend to 
influence the exercise of his independent pro- 
fessional judgment in the matters upon which 
he advises.” The consulting engineer did not 
compete with a client’s chief engineer, but was 
there to help him. 





Olympian View 


O many British firms have become involved 
S remotely or directly in atomic energy work 
that the Engineering, Marine, Welding and 
Nuclear Energy Exhibition at Olympia will be 
recognised by any visitor to be appropriately 
named. A selection of exhibits by companies 
active in the nuclear field are described in the 
following notes. 


Information and Colour Films 


The words ‘“ Nuclear Energy” were first 
included in the title of the exhibition in 1957. 
A large proportion of the 500 firms exhibiting 
at this year’s exhibition will display examples 
of nuclear equipment or research work on their 
stands. Such firms may be identified by a plaque 
bearing the words “ British Nuclear Energy 
Equipment.” The British Engineers’ Association, 
who are the principal sponsors of the exhibition 
and who provide the secretariat for the Nuclear 
Energy Trade Associations’ Conference, will be 
showing on part of their stand three separate 
colour-sound films: ** Atomic Power,” ‘* Radio- 
isotopes in Industry,” and ‘ Metals of the 
Nuclear Age.”” BEA and NETAC are on the 
centre stand in the Grand Hall; and NETAC 
will be ready to assist prospective purchasers of 
nuclear equipment to ascertain the names of 
British sources of supply, whether of a single 
instrument or a complete nuclear power station. 
In the following notes the names of the firms 
exhibiting are italicised. 


Power Station Progress 

Considerable progress has been made in the 
building of Britain’s first four nuclear power stations. 
Of these, the 300 MW station at Bradwell, in Essex, 
and the 275 MW station at Berkeley, in Gloucester- 
shire, are likely to be ready first. The group which 
is building the Berkeley power station, recently 
announced that one of its reactors is expected to go 
critical during the winter of 1960-61. The station, 
which will have cost about £40,000,000 to build, 
should be running at full power six months later. 
The other two stations—Hunterston (300 MW) on 
the River Clyde, in Scotland, and Hinkley Point 
(500 MW), in Somerset, were ordered later, but work 
is now well advanced and by 1962 both should be 
completed and working. In the meantime, suggested 
sites for the second generation of nuclear power 
stations to be built in Britain are already being 
investigated. All these second generation power 
stations are expected to have net guaranteed outputs 
of more than 500 MW. 

The English Electric Company Limited, of Marconi 
House, Strand, London, WC2, who are participating 
in the construction of the nuclear power station 
at Hinkley Point, in Somerset, will also provide 
a 33 MW steam turbo-alternator and ancillary 
equipment for the Advanced Gas-cooled Reactor 


The fuel charging and discharging machinery 
for the Berkeley nuclear power station being built 
by the AEI—John Thompson Nuclear Energy Co. 


project (AGR) at Windscale. In addition, English 
Electric will supply the main power plant for a 
proton-synchrotron to be built for the National 
Institute for Research in Nuclear Science at Harwell. 
In this assembly, a special 120,000kVA motor 
alternator set is to energise the coils of the 7,000 ton 
electromagnet, which forms and guides the stream of 
protons in a circular orbit through the machine. 
Babcock and Wilcox Limited, of 209 Euston Road 
London, NW1, in addition to their work for Hinkley 
Point, are collaborating with British shipbuilding 
interests on the study and development of nuclear 
plant, of both the advanced gas-cooled and pres- 
surised-water types, for ship propulsion. Another 
exhibitor, The General Electric Company Limited, 
of Magnet House, Kingsway, London, WC2, who 
are concerned with the construction of Hunterston 
nuclear power station, was also given the contract 
for the new ZENITH (zero-energy high-temperature 
gas-cooled) reactor for the UKAEA, now nearing 
completion at Winfrith Heath, in Dorset. 


Refuelling Equipment and Turbogenerators 


The nuclear power plant section of the stand of 
John Thompson Limited, of Ettingshall Works, 
Wolverhampton, a member of AEI—John Thompson 
Limited, will be devoted exclusively to displaying the 
fuel loading-unloading machinery for Berkeley 
nuclear power station. This will be the first time 
that such equipment has been publicly shown any- 
where in the world. For exhibition purposes, the 
display has been sectionalised into manufactured 
assemblies, scale models and diagrammatical presen- 
tations. One exhibit will be the top 27 ft of the 
50 ft high fuel chute handling machine. The purpose 
of this unit is to insert ahd leave a charge chute or 
guide in the reactor pressure vessel to enable uranium 
fuel elements to be passed into or out of the reactor 
core. A sketch of the charge-discharge machinery is 
shown on the left below. 

C. A. Parsons and Company Limited, who as a 
member of the Nuclear Power Plant Company Limi- 
ted are concerned with the construction of Bradwell 
nuclear power station, will be presenting two nuclear 
exhibits. One will be a model of a 100 MW turbo- 
generator designed for the steam conditions applic- 
able to nuclear power stations; the other, an animated 
sectional model of a graphite-moderated gas-cooled 
nuclear power reactor and one of its associated steam 
generators, illustrated on the right below. 


Pumps for Chapel Cross 

Chapel Cross nuclear power station, being built 
for the UKAEA, will be officially opened on 2 May. 
Four 48/48 in vertical double-suction centrifugal 
circulating water pumps, each designed to deliver 
50,000 gallons of water per minute against a total 
head of 67 ft when running at a speed of 490 r.p.m., 
have been supplied by W. H. Allen Sons and Company 
Limited, of Queen’s Engineering Works, Bedford, 
for the Chapel Cross station. Each pump is driven 
by a 1,225h.p. Laurence, Scott and Electromotors, 
Manfield House, Strand, London, WC2 vertical 
squirrel-cage totally enclosed motor, provided with 
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closed-circuit water-cooled air cooler, Among 
exhibits on the Allen stand at the exhibige’ 
be a model constructed to verify the design on 
Chapel Cross pumps. The model, having bra ie 
of 10/10 in, is designed for a duty of 2,099 
per minute, 67 ft head, at 2,450 r.p.m, = 


Impermeable Graphite Fuel Cans 


Important work has been carried 9 
Royal Aircraft Establishment at 
by the General Electric Company Limited On { 
development of a type of graphite Sulficienh 
impermeable to be used as a canning materiaj an 
moderator combined in_ the high-temperatyr: 
reactors planned for later generations of Brits 
atomic power stations. One of the processes examines 
by GEC depends on the formation of carbon directh 
from organic materials, and results indicate thy 
graphite produced in this way can be as impermeabl. 
as glass or metals. Another method, involving 
impregnation and carbonisation, followed by high. 
temperature treatment, produces a substance wit, 
permeability about one million times smaller thay 
that of ordinary electrode graphite. Both substangs 
can withstand very high temperatures. With th 
advent of canning materials suitable for reagtos 
operating at 600° to 800°C, it is probable th 
nuclear power stations of greatly improved efficiency 
working at much higher temperatures and pressure 
will emerge during the next few years. 


ut by Uhe 
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Gas Bearings 


Nuclear engineering calls for the pumping o/ 
chemically pure fluids, where contamination fron 
lubricants or leakage to atmosphere cannot 
tolerated. Gas bearings have been introduced 
overcome the problem of sealing in these conditions 
When the bearings are of self-sealing type, the uni 
can be totally enclosed and no seals are require) 
between the impeller and bearing system. Also with 
gas bearings, the load carrying capacity increases 
with speed, temperature and pressure, and as they 
are supported on a film of gas, there is no metal 
metal contact under operating conditions, thy 
reducing maintenance to a minimum. A selection 
of gas bearings are shown on the stand of Brisi 
Siddeley Engines Limited, of Parkside, Coventry, 


Valves for Fluids and Gases 


The numerous toxic, corrosive and _ radioactive 
liquids and gases introduced by atomic energy have 
given a new impetus to the development of diaphragm 
valves for industrial use. For example, all uranium 
extraction plants are equippped with hundreds of 
large pressure-operated diaphragm valves, handling 
highly corrosive and abrasive slimes. The Saunder 
Valve Company Limited, of Cwmbran, Newpor\, 
Monmouthshire, have played a major part in this 
work, and their output of diaphragm valves has 
quadrupled in the past ten years. On their stand 
at Olympia, they will be showing their new 214 grade 
diaphragm, made of ptfe, which is resistant to chemi- 
cal attack and can withstand normal vacuum con- 
ditions or a working pressure of 100 Ib per sq. in. 

The most prominent exhibit on the stand of 
J. Blakeborough and Sons Limited, of Brighouse, 
Yorkshire, will be a 60 in bore motor-operated steel 
butterfly valve, as supplied for main gas duct service 


An animated sectioned model of 4 srg 
moderated gas-cooled reactor with one of its 


j , ) 
associated steam generators (C. A. Parsons & Co. 
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on nuclear reactors in some of the first generation 
°F British nuclear power Stations. This valve is of 
2 stressed-seal type, a construction allowing for 
relative expansion between valve disc and body, 
while enabling a positive seal to be applied in the 
ghut position. Ease of operation and tight seating 
are maintained under the substantial pressures and 
thermal shock _conditions associated with high 
temperatures. Examples of bellows sealed gate and 
globe valves for radioactive and gas conditions on 
secondary carbon dioxide circuits, and an 8 in bore, 
reactor charge-discharge valve, hinged door pattern, 
with power cylinder operation and interlocking gear, 
for fuel standpipe mounting, will also illustrate the 
nuclear power applications of Blakeborough valves 


Tubes for Nuclear Engineering 

On the stand occupied by the Talbot Stead Tube 
Company Limited, of Green Lane, Walsall, the main 
emphasis will be on components for nuclear power 
plant. These will include a pressure breeder, thermo- 
couple guide tubes, and a control rod made of 
stainless steel with boron inserts. A_ mild-steel 
restraint bar, consisting of an outer tube and four 
others inside it (with a centre bar inside the smallest) 
and a mild steel and concrete charging standpipe 
assembly will be other exhibits. A new development 
by Talbot Stead, on which a patent is pending, is 
the Metica metal-clad carbon or graphite tube, 
which gives maximum resistance to corrosion when 
piping hot or corrosive chemicals. The outer sheath 
can be of any ferrous or non-ferrous metal depending 
on operating conditions. A standard range of sizes, 
together with couplings, elbows and tees, is available. 


Special Purpose Metals 


Among metals with properties which make them 
potentially suitable as fuel canning materials for the 
high temperature power reactors of the future are: 
niobium, with a melting point of 2,500° C and good 
resistance to creep at elevated temperatures; zir- 
conium, which melts at 1,850° C and has a remarkably 
low neutron-capture cross-section; and beryllium, 
with a melting point of 1,280° C and a high strength 
to weight ratio, coupled with low neutron absorption. 
Much work is being carried out on such materials, 
both by the UKAEA and by private firms, such as 
Murex Limited, of Rainham, Essex, who have investi- 
gated new techniques for the welding of what are 
known as the refractory metals, and the General 
Electric Company of England, of Erith, Kent, who 
have established a special beryllium research labora- 
tory at Erith. 

The TI Technological Centre, in association with 
the Chesterfield Tube Company Limited, of Derby 
Road, Chesterfield (both members of the Tube 
Investments group of companies) have perfected 
methods for the extrusion of beryllium tubes (includ- 
ing finned tubes) suitable for use as reactor fuel cans. 
These extruded beryllium tubes can have walls as 
thin as 0-3mm. Tensile tests in the direction of 
extrusion have given ultimate tensile strengths of 
60 to 75 kg per sq. mm at room temperature and 
38 to 40 kg per sq. mm at 300° C. 

On the stand of Imperial Chemical Industries 
Limited, Millbank, London, SW1, will be shown 
special wrought metals such as zirconium, titanium, 
niobium and vanadium. The display will also include 
ICI fuel cans and Integron extended surface boiler 
tubes. Marston Excelsior Limited, of Fordhouses, 
Wolverhampton, a subsidiary of ICI, will be showing 
burst cartridge detection gear and other products 
from their wide range of fabricated components for 
nuclear engineering, and in the section devoted to 
heat transfer products, typical alloy and titanium 
heat exchangers will be exhibiced. 


Constant Support Hangers 


Vokes Genspring Limited, of Guildford, Surrey, 
have developed a range of constant support hangers, 
covering a load range of 350 to 22,000 Ib and allow- 
ing for vertical movements of up to 12in. The 
Tange is already in use in the UKAEA’’s stations at 
Calder Hall and Chapel Cross. Larger models, 
Suitable for loads of up to 90,000 Ib capacity will 
soon be available for the 500 MW nuclear power 
station, being built at Hinkley Point. 


Control Instrumentation 


Among the control instruments and assemblies 
oie at Olympia by H. M. Hobson Limited, of 
eee, Wolverhampton, Staffordshire, will be 
‘ obson-CRL master-slave manipulator, designed 
or the remote handling of radioactive or toxic 
materials where shielding is necessary. This light- 
~ machine has a handling capacity of up to 
$4 per arm, and its design incorporates a system 
. delicate counterbalancing which provides sensitive 
eel characteristics. Also to be seen on the Hobson 
stand will be a series of special gearboxes for the 
control of heavy-water moderated reactors. The 
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gearboxes in association with the appropriate control 
arms and rods, provide a means of setting the reactor 
power, fine regulation of power output and shut-down 
facility. In addition, safety rods are provided 
which can be released under gravity. Another exhibit 
on this stand will be the Hobson-AERE honeycomb 
unit for the manufacture of radioisotopes. This 
device is fitted through the biological shield of a 
reactor and can handle up to 70 different samples, 
requiring various periods of irradiation. The unit 
is loaded and unloaded by remote control, the samples 
being transported to and from the honeycomb 
assembly by means of carbon dioxide gas. The 
Sperry Gyroscope Company Limited will be showing 
their fine position indicator for reactor control rods 
and a representation of a control-rod winding 
mechanism. 


Irradiation Laboratory 

A new irradiation laboratory has been opened at 
the Barton Works, Manchester of the Metropolitan- 
Vickers Electrical Company Limited. \ts purpose is 
to provide an irradiation service available to other 
firms and organisations interested in the possibilities 
of electron irradiation as an industrial process. The 
laboratory will undertake experiments in the dis- 
infestation of grain, the preservation of foodstuffs, 
the sterilisation of medical and pharmaceutical 
materials, the curing of rubber, the polymerisation of 
plastics and many other irradiation processes which 
would otherwise involve interested parties in the 
provision of costly equipment and trained personnel. 
The main item of the new laboratory’s equipment is a 
4 MeV linear accelerator, fitted with a beam scanner 
which has an output window of pure aluminium foil 
allowing the beam to scan an area of 12 in by } in, 
at the window. Greater areas can be covered either 
by adjusting the position of the scanner or by passing 
the material through the beam several times presenting 
a fresh area to the beam at each pass. A variable 
speed conveyor carries substances through the beam, 
small or irregular objects being handled by a work 
holder with 4° of freedom. 


Protective Clothing 


The RFD Company Limited of Godalming, Surrey, 
have made a special study of protective clothing 
requirements in a great variety of modern industrial 
processes. These include the handling, in the 
nuclear and chemical industries, of corrosive, toxic 
and, in some cases, radioactive materials. 

Reactors for Training and Research 

A 10kW research reactor is being built by the 
Hawker Siddeley Nuclear Power Company Limited, of 
Langley, Buckinghamshire. This reactor, called 
JASON is based on a design by the Argonne National 
Laboratories of the United States, and is expected to 
start operating in September, 1959. A full descrip- 
tion of the reactor was published in Atomic Review 
last week. JASON is of thermal heterogeneous type, 
water-cooled and moderated, with internal as well as 
external reflectors. Its central region is basically a 
cube of graphite, containing a water annulus formed 
by two aluminium tanks. The fuel elements com- 
prise a mixture of uranium oxide and aluminium, 
clad in aluminium. Maximum flux is about 1-5 
1171 neutrons per square centimeter per second at full 
power. Being compactly built and fitted with reliable 
safety devices, the reactor is suitable for installations 
in universities, hospitals or laboratories, where it can 
be used for experimental work in conjunction with 
conventional equipment, or for the rapid production 
of radioisotopes—especially short-lived isotopes, not 
otherwise available. It will provide important infor- 
mation in the study of reactors for nuclear ship 
propulsion and power stations. 


Supplementary Items 


Refuelling the AGR 


The United Kingdom Atomic Energy Author- 
ity Industrial Group, have placed a contract 
with John Brown and Company Limited for the 
refuelling machine for the Advanced Gas-Cooled 
Reactor at Windscale. This contract will be 
carried out by the company’s special engineering 
and nuclear division. 


Diesel Standby for AGR 


W. H. Allen Sons and Company Limited, of 
Bedford, announce that they have received a 
contract from the United Kingdom Atomic 
Energy Authority for the supply of two diesel- 
engine driven generator sets. These sets will 
provide standby supply to essential services for 
the Advanced Gas-Cooled Reactor at Wind- 


scale. The plant consists of two 12-cylinder, 
V-form, pressure-charged, Allen type VBS1I2 
engines each running at 600 r.p.m. and driving 
a 600 kW, 240 volt Allen d.c. generator. Each 
set will be arranged for fully-automatic starting 
in the event of a failure of the mains supply. 





Instrumentation at Dounreay 


Among the contractors for the Dounreay fast 
breeder reactor is the Instrumentation Division 
of Constructors John Brown Limited. The work 
CJB have carried out includes the engineering 
and construction of the panels for the reactor 
central control. Built to the requirements of the 
instruments design office of the UKAEA 
Industrial Group, the panels comprise: one 
graphic instrument panel (80ft long) and a 
control desk and electronic equipment racks. 
The company also provided the sphere instru- 
ment cubicle, the sphere instrument and elec- 
tronic equipment rack and numerous ancillary 
panels. CJB were also responsible for the 
complete calibration and pretesting of all 
instruments and associated electronic systems, 
and the installation of all instruments and 
electronic systems. They also tested the com- 
plete installation. 


Control Room Lighting at Chapelcross 


Fluorescent lighting made by the AEI Lamp 
and Lighting Company Limited has been used 
in the control rooms of the new United Kingdom 
Atomic Energy Authority Chapelcross power 
station at Annan, Dumfries. 


Transformers for Bradwell 


Auxiliary transformers for the 132 kV_ sub- 
station at the Bradwell nuclear power station 
of the Central Electricity Generating Board 
have been ordered from Gresham Transformers 
Limited, Twickenham Road, Hanworth, Middle- 
sex. 


Television for Pluto 


A high-definition closed-circuit _ television 
system specially developed by EMI Electronics 
Limited for use in nuclear reactors, began 
operating recently at the Atomic Energy Research 
Establishment at Harwell. The cylindrical 
camera unit, which is 3in in diameter and is 
approximately 48 in long, is constructed so that 
it can be lowered through an inspection cover 
directly into the reactor PLuTO’s heavy water. 
A transparent tube encases it to afford protection. 
A remotely controlled mirror mounted in front 
of the lens enables the operator to view all 
parts of the interior of the reactor, which has 
been illuminated. Switched scan reversal cir- 
cuits have been incorporated in the camera 
control unit to compensate for reversal of the 
mirror’s reflection. Remote inspection of many 
of the reactor components without removal 
from the reactor now means that radiation 
hazards to personnel and the time required for 
preventive maintenance may be greatly reduced. 
The EMI camera channel works on the 625 line 
system. 

Glandless Pump for German Reactor 

Hayward Tyler and Company Limited, 
members of the Platt Brothers Group, have 
received instructions to supply three heavy- 
water main coolant glandless circulators for the 
German materials testing reactor to be built at 
Julich in the German Federal Republic. These 
units are similar to those supplied for the 
Dipo, PLuto, Dounreay, Lucas Heights and 
Riso Reactors designed by Head Wrightson 
Processes. 

Detection Equipment Supplied 

Advanced equipment for the detection of 
faulty fuel elements has been supplied by Plessey 
Nucleonics Limited for an experimental water- 
cooled reactor in Ziirich. Similar equipment 
has been made by Plessey for Calder Hall and 
other reactors. Soviet scientists have recently 
visited Plesseys, where a precipitator used in 
connection with a burst-slug detection system 












































































































































































































































































































































was demonstrated to them among other items. 
Milan Fair 


The most prominent British display at the 
Milan fair has been devoted to atomic energy. 
Arranged by the UKAEA, the exhibit occupies 
3,500 sq. ft and includes fuel elements and a 
working model of a gas-cooled power reactor. 
Displays represent technical advances, and the 
advantage in making use of British experience 
rather than building costly nuclear power stations 
from scratch is emphasised. 


Isotope Developments at Leipzig 


In March, Isotope Developments Limited 
exhibited for the first time at the Leipzig Fair, 
on the stand of the Dominion Export Company. 
They showed their new Scaler 1700, and there 
are prospects for orders from several countries, 
including Eastern Germany. Mr. N. Khrush- 
chev, who was presented with an IDL direct 
reading pocket dosimeter, remarked: ‘ Well, 
there is no radioactivity in Leipzig ! ” 


Notes and News 


Managing Nuclear Energy: Stresa Conference 


The programme of the European Conference 
for Industrial Management on Industrial Pros- 
pects in Nuclear Energy organised by the 
European Nuclear Energy Agency of OEEC and 
to be held at Stresa from 11 to 14 May is to be 
as follows. 


(1) Survey of European Programme—Evaluation of 
European nuclear energy programmes, The first 
generation of nuclear power stations; (2) Economics 
of Nuclear Power—Cost factors of nuclear energy, 
Technical factors affecting the eventual cost of nuclear 
energy, Nuclear energy and the market for power; 
(3) Financing of Programmes—Eurochemic: an inter- 
national mixed investment company, Role of the 
World Bank (IBRD), The financial arrangements of 
the Euratom-US agreement, National policies and 
experience (panel discussion); (4) Atomic Law— 
National bodies responsible for nuclear energy in 
Europe, State control over the nuclear industry in 
European countries, Regime of nuclear fuel under 
the treaty of Rome, System and scope of international 
security control, The communication of information 
and the protection of inventions in the nuclear field 
(panel discussion), Third party liability and insurance 
of nuclear risks (panel discussion); (5) Management 
Problems—Problems of organisation: internal man- 
agement, market research, forming consortia (panel 
discussion); (6) The Market for Materials—The 
uranium market and European demand, Economics 
of fuel cycles: (a) the natural uranium cycle, (b) the 
enriched uranium cycle, The market for special 
metals and materials, Applications of nuclear 
materials in non-nuclear fields; (7) The Market for 
Equipment—The market for mechanical equipment 
and reactor components, Adaptation of traditional 
manufacturing procedures to nuclear production, 
Probable factors reducing production costs of reactor 
components (panel discussion); (8) The Market for 
Instruments—Instrumentation requirements for reac- 
tors and other nuclear plant (panel discussion), 
Instrumentation requirements for radioisotope appli- 
cations and for radiation detection. 


Direct Conversion Fuel Element? 


The use of liquid caesium in a thermoelectric 
device was reported in Atomic Review last 
27 March. Now ionised caesium gas has been 
adopted as one of the two components in a 
thermocouple; the other was enriched uranium. 
In this experiment, carried out at the Los 
Alamos Scientific Laboratory, a rod of enriched 
uranium, about }in long and }in in diameter, 
surrounded by caesium gas was lowered into the 
core of a reactor. The neutron flux caused 
fission in the centre of the thermocouple, while 
the reactor coolant round the container lowered 
the temperature of the caesium, thus creating the 
required temperature differential. Should a 
practical means of converting heat directly into 
electricity be found, using a fuel element of this 
pattern, it will be possible to dispense with 
turbogenerators. In some reports the uranium 
was said to be in the form of carbide. The 
device supplied enough energy to light a bulb 
for 12 hours. A thermoelectric generator using 
polonium (Snap IIL) was described in Atomic 
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Review on 27 March and in Atomic Review and 
Weekly Survey on 23 January. A Westinghouse 
study of thermoelectric fuel elements was reported 
in Atomic Review on 2 January. 


Krypton 85 Light Sources 


On page 497 is published a detailed account 
of radioactive light sources. Last week it was 
reported that a practical means of illumination 
weighing 14 oz and based on the use of krypton 
85 gas had been developed by Mr. J. Kay of 
J. and A. Kay, a Lancashire firm of engineers, 
and Brandhurst and Company, manufacturing 
chemists of High Wycombe. Factories, mines, 
ships, illuminated signs and marker buoys are 
given as possible applications. Exit signs using 
krypton 85 were reported to have been installed 
at Harwell in Atomic Review 26 September, 1958, 


Separation of Krypton 85 


The Separation and Purification of Krypton 85 
at the Multi-Curie Level is the subject of a recent 
AERE report by E. J. Wilson and K. J. Taylor. 
Denoted AERE I/R 2693, the report may be 
A description 
is given of a remotely controlled glass apparatus 
capable of separating 25 curies of krypton 85 
per working day from dissolver gas containing 
10 ppm v/v krypton 85. The raw material is 
the gas evolved from the fumeless dissolving 
plant at Windscale. 


More Krypton 85 


In response to industrial requests for larger 
quantities of krypton 85, the USAEC has 
increased the availability of this radioisotope for 
civilian uses to 100,000 curies per year. As 
may be gathered from the article on page 497, 
krypton 85 is finding increasing use for activating 
phosphors in self-luminous light sources. Some 
of the major applications where its adaptability 
has been established and units designed and tested 
are in emergency aircraft markers, mine safety 
lamps, ship bulkhead and deck markers, dark- 
room safety markers, aircraft drogues (a device 
used in flight refuelling), wing tip, and tail light 
illumination, and road-sign markers. Reactor- 
produced krypton 85 offers several advantages 
over naturally occurring alpha-emitting radium 
and polonium which have been used in the past 
to produced luminescence. It is cheaper, easier 
to work with, and causes less deterioration of 
the phosphor than the alpha particles from 
radium and polonium. This leads to a more 
constant level of light output and longer life. 
Krypton 85 is also used in thickness gauges on 
production lines to achieve more uniform paper, 
plastics, rubber and other materials. Krypton 85 
is produced by fission of uranium in a nuclear 
reactor, and is extracted from reactor fuel- 
element chemical-processing plant waste gases. 
It has a relatively long half-life of 10-27 years, 
decaying to stable rubidium 85 by emitting beta 
particles and gamma radiation. The Com- 
mission’s price for the radioisotope is $50 for 
each of the first two curies and $15 for each 
additional curie. 


LAPRE-2 Homogeneous Power Reactor Critical 


An advanced homogeneous power reactor 
experiment designed to produce superheated 
steam in one simple operation is now being 
tested in the USAEC’s Los Alamos Scientific 
Laboratory, operated by the University of 
California. A homogeneous reactor is one in 
which the fuel is uniformly dissolved in the 
moderator-coolant. The reactor, known as the 
Los Alamos Power Reactor Experiment No. 2 


(LAPRE-2) achieved initial criticality on 
26 February. Operational tests began on 
16 March. 


The purpose of LAPRE-2 is to determine the feasi- 
bility of a reactor concept using a solution of enriched 
uranium phosphate, phosphoric acid and water as fuel 
and relying on natural circulation of the solution to 
carry the heat to the heat exchanger where steam is 
produced. The reactor is designed to produce high- 
pressure superheated steam suitable for modern elec- 
trical turbines and is expected to generate 1,000 kW 
of heat. The operational tests are being conducted 
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to study the generation of superheated steam Tes 
of the reactor to power demand, corrosion Pe 
by gold cladding of internal components and radian 
stability. LAPRE-2 is part of a LASL develop “. 
programme on homogeneous reactors using oo 
phosphate fuel. Los Alamos Power Reactor Fy 2 
ment No. | (LAPRE-1), which was dismantled 
1957 because of excessive corrosion in the * 
exchanger, used the same fuel solution but Telied o, : 
circulating pump to carry the heat to the - 
exchanger. The heat exchanger for steam generat 
in the reactor is enclosed in the same pressure vend 
as the reacting fluid. Because the fluid is extreme, 
corrosive, gold cladding protects the structural mon 
which are in contact with the solution. The cyling; 
cal gold-lined stainless steel pressure vessel js abo; 
4 ft tall and has an inside diameter of 15 in, 
Criticality is achieved simply by inserting th 
liquid fuel in the reactor core. As the fuel temper, 
ture rises from 70° F to 800° F because of the nucle, 
reaction, the fuel expands 15 per cent. This expan. 
sion forces the uranium atoms apart which Teduces 
reactivity until a stable temperature is achieve 
When cold water is forced through the heat exchange; 
coils, heat is withdrawn from the fuel closest to the 
coils. This heat withdrawal causes the fuel to cop. 
tract, drawing the atoms together, increasing reagj. 
vity and automatically compensating for the heat los 
The fuel temperature remains essentially the sam 
whether or not the heat exchanger is being used ; 
generate steam. 


Japanese Station 


The 150 MW nuclear power station for which 
a letter of intent has been issued to the Gener 
Electric Company by the Japan Atomic Power 
Generation Company will have a single reactor 
contained in a spherical pressure vessel of 62f 
internal diameter and 34 in thick. The graphite 
moderator weighing 1,500 tons will contain 
2,056 fuel channels each holding eight fuel 
elements. The concrete biological shield wil 
be roughly 10 ft thick; and the main gas ducts 
will be 6 ft in diameter. Power will be supplied 
by two 85 MW turbogenerators. The heat 
exchangers will be 84ft high and 21 ft 6in 
internal diameter. Reference to an emergency 
shut-down mechanism employing boron balls 
was made in Atomic Review last week (see also 
AR 3 April, 6 March, and 27 Feb.). 


Fuel for Japanese Station 


Dr. T. Ipponmatsu, vice-president of the Japan 
Atomic Power Company, has received from the 
United Kingdom Atomic Energy Authority, 4 
letter of intent to supply fuel for the nuclear 
power station to be built in Japan for the com 
pany by the General Electric Company—Simon- 
Carves Group. At the same time a technical 
assistance agreement between the Japan Atomic 
Power Company and the UKAEA was signed 
by Dr. Ipponmatsu and Mr. J. B. W. Cunning: 
ham, director of industrial power in the Author 
ity’s Industrial Group. 


Australian Report 


The Australian Atomic Energy Commission 
has recently published its sixth annual report. 
Details of Australian uranium resources and 
mining operations are given, together with pro- 
gress reports on the high-temperature gas-cooled 
reactor and liquid-metal fuelled reactor (based 
on sodium) projects. It appears that the mai 
Harwell effort on the LMFR has been moved 
to Lucas Heights, to which establishment AERE 
personnel have been transferred. 


Nuclear Chemical Engineering Course 


Imperial College have announced a new cours 
in nuclear technology (chemical), which 1s 
start in October. The course is administered by 
the Department of Chemical Engineering under 
the supervision of the reader in nuclear technology. 
Apart from topics related to nuclear power pr- 
duction, such as fuel-element engineering and the 
processing of irradiated fuels, a substantial part 
of the course will be devoted to the applications 
of radioisotopes as tracers and for non-destruc- 
tive testing, and the possible uses of sources 0! 
radiation for inducing industrial-scale chemical 
reactions. A pamphlet giving further details ol 
the course can be obtained from the registrar, 
Imperial College, London, SW7. 
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TRADE WITH THE SOVIET 


s of Parliament resumed their sittings 
Bo il, after the Easter recess. Although, in 
re House of Commons, the main interest 
the ughout the week was centred around the 
ancellot of the Exchequer and his Budget, 
and the country’s general economic situation, a 
mber of other matters of commercial and 
echnical importance were brought forward. 

One such matter, raised by Mr. A. W. J. 
Lewis (Labour), concerned the dates when dis 
yssions were likely to commence with Russia 
regarding the Soviet Government’s request for 
jong-term trade credits. He asked why, since 
poth the British and Soviet Governments were 
nxious for an increase in trade between the 
{wo countries, it had taken so long for progress 
to be made. Mr. x. ws Vaughan-Morgan, 
Minister of State to the Board of Trade, replied 
that he could not be specific about dates, but the 
President of the Board of Trade had already 
gen the Russian Ambassador. Mr. Vaughan- 
Morgan added, however, that he was not pre- 
pared to divulge in detail what had been discussed. 

in reply to Colonel R. H. Glyn (Conservative), 
who asked for details about the United King- 
dom’s exports to Russia, Mr. Vaughan-Morgan 
said that direct exports to the USSR had risen 
from £3°7 million in 1951 to £23-7 million in 
1958, He preferred not to speculate regarding 
exports during the current year. He told Mr. 
§, T. Swingler (Labour) that he was not yet in 
a position to state when the proposed British 
trade mission to the USSR was likely to depart, 
but the scope of the mission was now under dis- 
cussion. If a mission of this kind were to be a 
success, a good deal of preparatory ground work 
was necessary. A plea was made by Mr. C. 
Osborne (Conservative) that consideration should 
be given to including half a dozen top indus- 
trialists—men who had already had contacts 
with the Soviet Government—in the mission so 
that they might take advantage of the favourable 
impression which the mission would create. 


EXPORTS TO THE UNITED STATES 


Other members, including Mr. R. W. Elliott 
(Conservative) and Sir Anthony Hurd (Conserva- 
tive), raised matters relating to Britain’s trade 
with the United States. Mr. Elliott was con- 
cerned with this country’s prospects for further 
enlarging her market in America and asked 
what place the United States occupied at the 
present time as an export market for the United 
Kingdom, compared with its position in relation 
to other United Kingdom export markets in 1948. 

Mr. Vaughan-Morgan said that, whereas in 
1948 the United States occupied sixth place, that 
country was now Britain’s largest export market. 
United Kingdom exports had risen from £63-5 
million in 1948 to no less than £272-5 million in 
1958. He hoped that Britain had every chance 
of increasing her exports to the United States 
market, which, despite some of the obstacles 
that had been placed in the way, offered great 
opportunities to exports from this country. 

Sir Anthony Hurd wanted to know what 
success the Government had had in stimulating 
exports of capital and consumer goods to the 
United States during the last seven years. He 
was particularly interested in the parts played by 
Government agencies and British commercial 
attachés. In this connection, Mr. Vaughan- 
Morgan said that the activities of the Government 
agencies and commercial attachés had been very 
effective. The Government worked in the closest 
C0-operation with the Dollar Export Council, 
which did great work. He also wished to take 
the present opportunity of paying a tribute to the 
role played by the Export Credits Guarantee 
Department, and to the enterprise shown by 
*xporters “in this very important market.” 

As to figures, the exports of manufactured 
goods to the United States rose from £124 million 
in 1952 to £245 million in 1958. For the main 
classes of consumer goods, including motor 
tars, the increase which had taken place was 


from £89 million to £160 million. For the 
remainder, which comprised mainly capital goods, 
the increase was from about £35 million to about 
£85 million. 


COPPER FOR CHINA 

Exports of copper products to China were 
referred to in the House of Lords by Viscount 
Elibank (Liberal). He asked for a statement of 
the quantity and value of manufactured copper 
products sold to China since the export of this 
metal to that country was first permitted as an 
exception to the embargo on exports there. 
The Earl of Dundee, the Minister without 
Portfolio, said that exports of copper metal to 
China were never permitted as an exception to the 
embargo. Since the beginning of 1958, when 
export licences were first made available for 
exports of copper wire to China, Britain’s exports 
to that country of copper in a semi-manufactured 
state had amounted to £5-6 million. In the same 
period, Britain’s exports to China of metal 
manufactures of all kinds amounted to £600,000. 
Separate figures for copper manufactures were 
not available. 

Asked if these figures did not show the value 
of standing up to Washington, Lord Dundee 
replied that the matter was complicated. There 
was a distinction between raw copper, copper 
wire, copper semi-manufactures and copper 
manufactures. The figure of £5-6 million was 
for copper semi-manufactures and the embargo 
on these was removed in August, 1958. 


MAKING USE OF THE BULGE 


It was suggested by Dr. H. M. King (Labour) 
that the vast output of school leavers in the 
next two or three years would provide Britain 
with “the opportunity of recruiting potential 
trainees for all the work of a modern State on a 
scale never before envisaged.”’ He pointed out 
that, in their report on the training of apprentices, 
the Carr Committee had made a series of excellent 
general observations on the problem and he 
urged the Minister of Labour and National 
Service to use his influence to see that industry 
and the trade unions tackled with energy the 
securing of larger numbers of apprentices. 

On this matter, Mr. Richard Wood, the Parlia- 
mentary Secretary to the Ministry of Labour, 
said that the recommendations of the Carr 
Committee were addressed to industry and that 
industry must be responsible for taking action 
on them. The Industrial Training Council was 
urging upon individual industries the need to 
give these recommendations the urgent attention 
which they required, and youth employment 
committees were doing all they could to promote 
local consideration of the report. 

Over the last few months, Mr. Wood said, he 
had, in fact, been using all the influence he 
possessed on exactly the wise lines that Dr. King 
had proposed. 


NEW FACTORIES AT PORTSMOUTH 


Employment problems, in general of a local 
character, were raised by a number of members 
in the Commons. Mr. G. P. Stevens (Conserva- 
tive) asked the President of the Board of Trade 
how many inquiries concerning new factory build- 
ing had been referred by him since 30 September 
last to the Langstone, Portsmouth, area, which 
Mr. Stevens represented. 

Mr. Stevens acknowledged that the steps taken 
by the Board of Trade since that time had done 
much towards allaying the anxieties and dis- 
appointments that had been caused by the 
Department’s refusal to grant an_ industrial 
development certificate to British Nylon Spinners, 
but he felt that there was still a considerable way 
to go. He urged the Minister concerned to 
continue the very good efforts so far made. 

In reply, Mr. John Rodgers, the Parliamentary 
Secretary to the Board of Trade, said that, since 
30 September, 1958, the Board of Trade had 


In Parliament 


drawn the attention of approximately 30 indus- 
trialists to the opportunities offered by Ports- 
mouth. Mostly, these were in respect of the 
area of the Langstone constituency. He was 
grateful for the remarks made by Mr. Stevens 
and added that the occupation by the Plessey 
Company of the Admiralty’s Underwater Re- 
search Establishment should provide substantial 
additional employment in the near future. 


Distribution of Industry 

The Chancellor of the Exchequer was asked by 
Mrs. E. M. Braddock (Labour) to explain why 
financial assistance under the Distribution of 
Industries Acts, 1945-58, had been refused to a 
certain Liverpool firm of electrical engineers, who 
desired to enlarge their premises, to enable them 
to employ at least nine additional persons, six 
of whom would be apprentices. She was told 
by Mr. F. J. Erroll, the Economic Secretary to the 
Treasury, that the reason was that, under these 
Acts, the Treasury had power to give assistance 
only in accordance with the recommendations of 
the Advisory Committee and the committee had 
not recommended assistance in this case. 


Scientific Attaché for Moscow 


Information was sought by Mr. Alfred Robens 
(Labour) from the Parliamentary Secretary to 
the Ministry of Works about the appointment of 
a scientific attaché to the staff of the British 
embassy at Moscow. He was informed by Mr. 
Harmar Nicholls that an appointment had been 
made and that the scientist in question was 
making a preliminary visit to Moscow. In the 
Lords, Viscount Hailsham, the Lord President 
of the Council, announced that the scientist 
appointed was Mr. D. A. Senior, M.A., 
A.M.LE.E., who was aged 35. He told Lord 
Milner of Leeds (Labour) that such officers had 
been appointed to some other British embassies, 
but that not all embassies had them. He thought 
that it was the first time such an appointment had 
been made to Moscow. As to the standing of 
the appointee, he was an attaché at the embassy 
with all the status that that implied. 


Marking Imported Goods 


Sir William Robson-Brown (Conservative) 
wanted the President of the Board of Trade to 
introduce legislation for altering the Merchandise 
Marks Act, 1926, so as to provide that all 
imported manufactured goods should bear an 
indication of their origin, unless specifically 
exempted. He considered that where such an 
indication had to be given the country of origin 
should be stated precisely and that the present 
option of marking goods “Empire” or 
‘** Foreign” should be withdrawn. He gave 
three reasons for these recommendations: the 
increased flow of imports envisaged by the 
European Free Trade Area proposals, the 
increased industrial development in many parts 
of the Commonwealth and the desirability that 
consumers should know the origin of the goods 
they bought. Sir David Eccles, however, took 
the view that, as Britain was a great trading 
nation, it was not in her interests to complicate 
the business of international trade by insisting 
upon the detailed marking of imported goods. 


Engineering Employment in Scotland 

Figures indicating the trend of unemployment 
in various sections of the engineering industry in 
Scotland during the first quarter of this year 
were provided by Mr. lain Macleod, the Minister 
of Labour and National Service. From these, it 
appeared that the number of unemployed persons 
in ‘‘metal manufacture” had declined from 
6,764 on 12 January, to 6,425 on 9 March. Of 
the latter total, 6,218 were men and boys and 
207 women and girls. In the shipbuilding and 
ship-repairing section, the total number of 
2,971 unemployed on 12 January had risen to 
3,782 on 9 March. He told Mr. Patrick Mait- 
land (Conservative) that in the general engineer- 
ing section, unemployment had remained fairly 
stationary, the total level on 12 January being 
4,417, compared with 4,530 on 9 March. 





ROAD ROUTE 
THROUGH THE ALPS 


Mont Blanc Tunnel 
under Construction 


Work on the Mont Blanc road tunnel began 
last autumn. When finished in 1961 it will be 
7 miles long from Entreves in Italy to Chamonix 
in France and will cut the Paris/Turin and 
Paris/Milan routes by 137 and 194 miles 
respectively. It will then be possible to take 
road vehicles from Italy into France all the 
year round. The size of the tunnel will allow 
all but “ special *’ road freight loads to pass, so 
it will become a major industrial as well as a 
popular tourist route between Northern Europe 
and the Mediterranean. Tolls will be levied on 
each vehicle. 

Approximately four miles of the tunnel will 
be driven from Italy and three miles from 
France, and when the two drilling teams meet 
they will be near the centre of the mountain, 
8,200 ft below the ice-capped granite summit. 
The tunnel will create a boundary line between 
the two countries and, irrespective of the existing 
political frontier, the new boundary will be 
established midway along the tunnel with 
Customs at each entrance. 


TRAFFIC VENTILATION 


The total estimated cost for this project is 
£11,700,000. In so far as Italy is concerned, the 
major financial participants in the scheme are 
the Italian Government and the local authorities 
in Aosta, supported by various Swiss interests. 
The Societa per Azioni per il Traforo del Monte 
Bianco is sponsoring the 4 mile long Italian 
section of the tunnel. 

The estimated annual traffic which will use 
the Mont Blanc tunnel is 264,000 cars, 24,000 
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coaches, 49,000 motor bicycles and 15,000 lorries, 
together carrying 1,500,000 passengers and 
75,000 tons of freight. The regulation speed 
will be between 15 and 25 m.p.h. It has been 
estimated that the road will carry traffic at the 
rate of 250 vehicles an hour, one-third of which 
will be heavy vehicles travelling at an average 
speed of 154 m.p.h. Allowances are to be made 
for carbon monoxide being developed at the 
rate of 1 cu. ft per min for tourist vehicles and 
2:5 cu. ft per min for goods vehicles. This 
means that the ventilation system will have to be 
both efficient and extremely reliable; the designs 
allow for automatic controls for operation in 
independent sections along the tunnel length. 
The interior of the tunnel will be illuminated 
throughout, and it is proposed that fine water 
sprays will reduce the tunnel temperature from 
around 50°C to about 25° C for comfortable 
driving conditions. 

The tunnel will be driven through solid 
granite with an excavated section of approxi- 
mately 861 sq. ft and a finished section of 
775 sq. ft. Tunnelling will start at 4,631 ft 
above sea level at Entreves and at 4,179 ft at 
Chamonix. From the Italian side the tunnel 
will fall steadily at a gradient 0-25 per cent and 
from the French side will rise at 2:4 per cent; 
the two gradients will meet at 4,583 ft above sea 
level. The tunnel can, of course, only be driven 
from two adits on account of the size of the 
mountain. 

A geological survey which has been carried 
out at Entreves has shown that for the first 
3,000 to 5,000 ft the rock consists of calcareous 

schist, and this will en- 
able the drilling patterns 
to be proved before the 
hard granite is reached. 
The drilling programme 
from the Italian face 
allows for one of two 
possibilities. The first, 
for heavier working con- 
ditions, involves three 
eight-hour shifts a day 
with one round excav- 
ated during each shift, 
while the second consists 
of four six-hour shifts, 
again with one round 
during each shift. Cur- 
rently the face is advanc- 
ing at about 13 ft a day. 

At one period a few 
weeks ago work was 
brought to a standstill 
by heavy flows of water. 
The rate reached a maxi- 
mum on | March when 
flows of 77 gallons per 
second were recorded. It 
. was possible to recom- 
mence work when the 
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use on Italian face. 
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Location of the tunnel. 





flow fell to about half this maximum and a drainage 
system has been installed to pump water back 
through the tunnel mouth and into the nearby 
River Dora. 

All the rock drills being used on the Italian 
face are 13-16 Atlas Copco Tiger rock drilk 
mounted on pneumatic pusher legs. These 
drills are operated from a three-storey mobile 
jumbo designed to make maximum use of the 
space available. Each rock drill will be fitted 
with a Sandvik Coromant tungsten-carbide tipped 
drill steel. 

The compressed air for each piece of pneu- 
matic equipment in the tunnel will be supplied 
from a central station comprising four Atlas 
Copco AR4 stationary compressors having 4 
combined output of 3,530 cu. ft per min. 
station is installed near the tunnel entrand. 
During the first few months of construction 
Atlas Copco Italia also arranged for Sw 
drill-masters to train local labour for the tunne- 
ling teams. 


ROAD FACILITIES 


The road surface through the tunnel will b 
reinforced concrete and will have a width o 
23 ft, built 11 ft above the invert of the drivet 
tunnel. On both sides of the road there will & 
a pavement 274in wide and 8 in above the 
road level. At approximately every thousand 
feet, on alternate sides along the route, lay-bys 
will be provided (14 ft 9 in high, 9 ft 10in wide 
and 65 ft long) for any vehicles that may break 
down. Opposite each lay-by will be shot 
alcoves to allow any vehicles to turn whet 
necessary. Along one side of the tunnel @ 
330 ft intervals there will be man-size “ escapes 
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Tunnel profile. 


which will be linked by telephone with the two 
wnnel entrances. International road signs will 
be used. : : 

The entire length of the tunnel will be illumi- 
sated—dimming progressively towards the centre 
_so that all that will be required by vehicles is 
the use of parking lights. A system controlled 
by photo-electric cells will maintain light con- 
stent with the outside light for a distance of 
1640 ft from the tunnel entrances. Stand-by 
equipment will provide reduced emergency 
lighting in the event of a mains failure in any 
section. 

Public telephones will be provided at each 
entrance to the tunnel and two pipelines under 
the road will carry new telephone and telegraphic 
links between Italy and France while cables and 
pipe systems for electricity and other services 
may also be installed. 

The Mont Blanc tunnel is scheduled to open 
for road traffic in 1961 and, when completed, 
the Italian and French companies responsible for 
the project will form one company of equal 
holdings to handle the administration of the 
tunnel for 70 years. At the end of this period, 
the tunnel will become the joint property of 
France and Italy. 


WATERPROOF FITTING OF 
ASBESTOS CEMENT SHEETS 


A plastics washer, which is designed to provide a 
tight fit over the crown of asbestos cement 
sheets, is being made by Turners Asbestos 
Cement Company Limited, Trafford Park, 
Manchester 17. Known as the Turnall washer, 
it is suitable for use with all types of fixing 
accessories, of both 4in and 7% in diameter, 





including aluminium bolts having rolled threads. 
The plastics washer does not require a secondary 
felt washer, 

The company are also making a Turnall 
Protective cap in plastics which fits securely 
over both the upstand boss of the washer and 
also the head or nut of the fixing accessory. 
Together the washer and the cap provide a good 
Water seal at the fixing. 
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Channel Tunnel 
Borings 


Borings are being made across the English 
Channel along the possible line for the Channel 
Tunnel to confirm the findings of the geophysical 
survey ‘made last year. That survey failed to 
find any major fault which might hinder the 
construction of the tunnel. 

The new investigation is being made by 
George Wimpey and Company Limited. Staff 
from their Central Laboratory are taking the 
borings from a floating craft, a method the firm 
pioneered in the Arabian Gulf and which 
eliminates the construction of drilling platforms. 
Sample cores, 6in in diameter, will be taken 
from as much as 200 ft below the sea-bed. 

Wimpeys won the contract for the work in 
open tender from the Channel Tunnel Study 
Group. The economic factors involved are 
being investigated by the Economist Intelligence 
Unit and the French company, SETC, and their 
report is expected this summer. How the Channel 
Tunnel fits in with another major continental 
tunnel, that under Mont Blanc, can be seen from 
the map on the opposite page. 


Perforated Bricks 
from BRS 


A hollow clay brick—which forms a cavity wall 
in one unit without “ double’ building—has 
been developed at the Building Research Station. 
The bricks are perforated and therefore lighter 
than the traditional brick, volume for volume. 
The air spaces provide the dual advantages of 


assisting the manufacturer with drying and 
firing and also of high thermal insulation 
characteristics. More care does have to be 


taken in handling them, but BRS are studying 
methods of extending their brick-packaging 
system to cover this new product. 

Two firms have so far co-operated in the 
development. The Western Counties Brick 
Company have manufactured a_ horizontally 
perforated brick and built an office block with it. 
The Sussex, and Dorking Brick Company 
Limited have made enough of the vertically 
perforated type to complete some bungalows. 


£1 Million Railway 

Building 

A contract valued at £1 million has been let to 
Taylor Woodrow Construction Limited by the 
British Transport Commission for a building at 
Hither Green, London, SE6. The building will 
handle perishable goods traffic to and from the 
Continent. 

About 70,000 cu. yd of excavation and a 
similar amount of filling are required. The 
frame of the main building, 1,000 ft long by 
160 ft wide, is to be of reinforced concrete. 
A second storey, said to have a structural steel 
frame, will be above two-thirds of the main 
building. The contract, including ancillary 
building and preparations for 4,000 yd of 
sidings, is expected to take two years to complete. 


Hot Weather 
Concreting 


The American Concrete Institute has compiled 
a standard of recommended practices for hot 
weather concreting. Several practical procedures 
are indicated, including the cooling of aggregates. 
The refrigeration of the water and even the use 
of crushed ice is also allowed so long as the ice is 
melted before mixing is completed. Admixtures 
are also recommended. Preprints of the Stan- 
dard are available from the Institute, PO Box 
4754, Redford Station, Detroit 19, Michigan. 


Timber Roof 
Research 


An international working party on timber roof 
construction has met in London on 7-9 April 


last. The party was sponsored by the Inter- 
national Council for Building Research and 
Documentation (CIB). Delegates were: Pro- 


fessor Ivanov, Academy of Construction and 
Architecture, USSR; Professor Griffioen, Forest 
Products Research Institute, TNO, Netherlands; 
Dr. Rolf Schjodt, Norwegian Building Research 





Institute; Mr. Benet Noren, Swedish Forest 
Products Research Laboratory; and Mr. E. 
Levin, Timber Development Association of 


Britain, who convened the meeting. The means 
of co-ordinating research and experience was the 
main purpose of the meeting. Agreement was 
reached on the work that the different groups 
should undertake. 


Arabian Oil 
Terminal 


The Basrah Petroleum Company is to start 
building a deep-water terminal in the Shatt al 
Arab. Pipelines will also be laid to the Fao 
pump house 24 miles away. These works will 
expand oil exports from southern Iraq from 
12 to 22 million tons a year and will cost £25 
million. The contracts have been let to a group, 
comprising the Raymond Concrete Pile Construc- 
tion Company, Toronto, De Long Limited, 
London, and Richard Costain, also of London. 
The pipelines will be laid by Collins Submarine 
Pipelines Overseas Limited. Two 65,000 ton 
tankers will be able to berth at the terminal 
simultaneously and the combined loading rate 
will be 8,000 tons an hour. The project is due 
for completion in 1961. 


Concrete Shell 
Authority 


The eminent Mexican engineer-architect, Felix 
Candela, who has built more than 120 concrete 
shell-roofed buildings in Mexico City alone, is 
to visit the United Kingdom in May. He is an 
authority on ‘‘ anticlastic *’ shells. 

Candela will lecture on “ Ten Years of Building 
Thin Shell Structures*’ in London, Cardiff, 
Leeds, Edinburgh and Belfast, on the 5, 6, 7, 8 
and Il May respectively. Details and tickets 
may be had from Mr. Philip Gooding, secretary, 
Joint Committee on Structural Concrete, Ter- 
minal House, London, SW1. 


1.Struct.E. 
Annual Dinner 


The annual dinner of the Institution of Structural 
Engineers was held in London on Tuesday, 
7 April. The chair was taken by Mr. Gordon S. 
McDonald, M.I.Struct.E., M.I.C.E., and the 
guest of honour was the Rt. Hon. Hugh Molson, 
Minister of Works. Both Mr. McDonald and 
Mr. Molson referred to the recent improvements 
in educational facilities for structural engineering 
and mentioned university appointments to chairs 
and readerships in this subject. 


Pakistan Power 
Authority 


Great emphasis is being placed in Pakistan on 
water supplies, and an attempt is being made to 
centralise the controls in a new organisation, 
the West Pakistan Water and Power Develop- 
ment Authority. The Authority was created in 
April 1958 “* to co-ordinate the development and 
utilisation of the water and power resources of 
West Pakistan on a unified and multipurpose 
basis, previously the responsibility of provincial 
governments.” 

Loan agreements have recently been signed 
with the United States Development Loan Fund 
amounting to nearly $30 million. The reclama- 
tion of 1-4 million acres of land affected by 
salinity and waterlogging, and the construction 
of a 750-mile long primary (high tension) 
electric grid to link the Warsak and Multan 
Power Stations are the objectives of the two 
projects for which the loans are to be advanced. 
The first phase of the reclamation programme 
will involve the installation of almost 2,000 tube 
wells. The Authority have appointed R. E. B. 
Willcox and Company, 35-37 Great St. Helens, 
London, EC3, to act as their general agents for 
Europe. 
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DAIMLER DART 


V8 Sports Prototype 


Daimler have sent to the New York Motor Show a prototype of their 
It has a two-seater body 
in moulded polyester resin on a separate chassis with disc brakes and is 
the first of a series of new models with which Daimler plan to re-establish 
their position as a big car manufacturing group. The 90° V8 power unit 
is the design of Mr. Edward 

It has inclined valves in hemis- 
pherical combustion chambers operated by light alloy pushrods from 


new V8 sports car, the 24-litre Daimler Dart. 


with over-square stroke-bore ratio 
Turner, Daimler’s managing director. 


a single camshaft. Light alloy is used for 
cylinder heads and the deep sump. The engine 
develops 140 b.h.p. at 5,800 r.p.m. from 
2,547 cc. Transmission is conventional, through 
a four-speed gearbox with the top three ratios 
synchronised, operated by a_ remote-control 
central lever. 

The chassis is a box section structure with 
central cross bracing carrying independent front 
suspension by the André-Girling system. This 
consists in effect of a split front axle and longi- 
tudinal radius arms, forming very wide-based 
lower wishbones, and single radius arms above 
with coil springs. The rear suspension is a 
surprising feature of the design, as the rigid 
axle is carried on half elliptic springs and the 
chassis frame passes under the axle, a way of 
obtaining very low build, but only at the cost of 
reduced ground clearance and limited travel for 
the rear suspension. 


Final drive is by hypoid bevel with a ratio of 





Mercedes-Benz have just introduced a new range 
of trucks based on interchangeable parts and 
assemblies, making three basic models with 





The engine is accessible. 


GLOW PLUG FOR 


A new type of glow plug for diesel engines, in 
which a sheathed element replaces the conven- 
tional exposed coil, has been produced by 
KLG Sparking Plugs Limited, KLG Works, 
London, SW1S5, in conjunction with the Metro- 
politan-Vickers Electrical Company Limited. 

A number of specific advantages, and increased 
efficiency in general, are claimed for the new 
plug. A major point is that, with a “* working 
end” diameter of only {in compared with 
approximately jin diameter of the average 
conventional exposed coil plug, the sheathed 
element heater needs a correspondingly smaller 
entrance hole into the pre-combustion chamber. 
This allows larger coolant passages around the 
pre-combustion chamber and at the same time 
reduces lost compression effect and gives notice- 
able improvement in power. 

Other advantages are that the sheath of 
Inconel is not only a mechanical safeguard 
against damage but protects the heated element 
from combustion gases; current consumption 
is reduced to less than half that of conventional 


NEW MERCEDES-BENZ TRUCKS 


The Dart is Daimler’s first entry into the sports field. 


3-58 to 1 and Girling disc brakes are used on 
all four wheels. The makers claim the Dart 
will do 120 m.p.h. and accelerates from 0 to 
100 m.p.h. in less than 30 seconds. The body 
is a light open two-seater in polyester resin with 
folding top or detachable hard top, and it has 
a‘good sized luggage trunk between sharp-edged 
tail fins. Automatic transmission by Borg 
Warner or Laycock de Normanville overdrive 
are optional extras. Other options are adjustable 
steering column, leather covered steering wheel, 
chromium wheel rings, screen washers, fog and 
spot lamps. At present only three prototypes 
exist. Deliveries in the United States will 
commence towards the end of this year but the 
car is not likely to be available elsewhere much 
before 1960. Planned production is 100 cars 
a week. 


63 variations of body, wheelbase and trans- 
mission. They have either short conventional 
bonnets or cabs over the engine. 

The L337 for all-up weights of 12 tons has 
a 10-8-litre six-cylinder diesel engine giving 
190 b.h.p. (SAE), a new frame 9-8in deep, 
a five-speed synchromesh gearbox and two-speed 
planetary reduction gear in the rear axle shifted 
by compressed air without clutch operation. 
It has a maximum speed of 52 m.p.h. and can 
climb maximum gradients of 38-8 per cent, or 
17-6 per cent when towing a 12 ton trailer. 
The LP337 is the cab-over-engine version. 

Models L and LP327 are equivalent 12 ton 
vehicles with a 5-1-litre six-cylinder disel engine 
delivering 120 b.h.p. (SAE). Two speed axle 
and lockable differential are optional. Maximum 
speed is given as 42 m.p.h. and maximum gradient 
climbable as 36-4 per cent. L322 is a develop- 
ment of the existing 321 with all-up weight 
increased by 1 ton to 104 tons, using the 








DIESEL ENGINES 


exposed coil plugs, and as the new sheathed 
element plugs are designed to be connected in 
parallel to the battery, if one becomes unservice- 
able the others will continue to function and the 
engine may still be started. For four cylinders 
the current consumption is 20 A. The sheath, 
separated from the element by insulating material, 
will function at temperatures up to 1,000° C. 
Plugs are available under two experimental 
type numbers—E444 (long reach, 34% in overall) 
and E448 (short reach, 348 in overall); with 
a 10mm mounting thread in both cases. 


TEL ELECTRIC CAR 


In our article on the TEL electric car (27 March, 
page 393) the capacity of the battery was quoted 
as 100 watt hours. This should, of course, 
have been 100 ampere hours and is measured at 
the 5 hour rate at 20°C. Each cell weighs 134 Ib 
as against 26 lb for standard traction batteries 
of the same capacity and rate of discharge. 
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The sports car will be followed later by a ney 
2}-litre saloon using the same engine, but thi 
will have a fully-tooled steel body for which a 
large capital expenditure was authorised last 
autumn, and will take longer to put into 
production. 

The engine is a V8 with overhead yalye 
operated by pushrods; bore and stroke ar 
76:2 by 69-8 mm, giving a capacity of 2,547 q 
The compression ratio is 8-2 to 1. Two sy 
carburettors are used and the engine develops 
140 b.h.p. at 5,800 r.p.m. with a maximum 
torque of 155 lb-ft at 3,600 r.p.m. The main 
dimensions are: wheelbase 92 in; track fron 
50 in, rear 48 in; length 1604 in; width 60} in: 
height 50-25 in (with fabric top erected); ground 
clearance 6 in; turning circle 33 ft; dry weight 
2,090 Ib. 









































Three basic models allow 63 variations. 


5-1-litre engine. All L types have a new semi- 
forward control cab with large curved screen and 
flat floor, the last two cylinders of the engine 
being recessed into the toe board. Access 
to the engine is via the bonnet which lifts 
through 90°. 


MOTORING, 
ENCYCLOPEDIA 


Now available from the Royal Automobile Club 
is their 1959 motoring encyclopedia containing 
nearly 200 maps and town plans, together with 
information on some 4,000 towns and villages 
in the British Isles. It includes a 64 page atlas 
of Great Britain and Ireland, which is printed in 
three colours and marks the Preston Motorway 
and the line of the London-Birmingham Motor- 
way now under construction. 

In addition to the usual list of hotels, res- 
taurants and RAC-appointed garages, are lists 
of British Railways’ and Underground Railway 
stations at which there are parking facilities. 
There are also lists of street and bomb-site 
parking places. 

Other sections include legal advice; caravan 
and camping sites; car-by-train services and the 
times of high tides at 154 seaside resorts. The 
Guide and Handbook is available from all RAC 
offices at 8s 6d, post free, to Members and 
12s 6d to non-Members. 
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ATOMIC LIGHT 


By E. J. WILSON, Ph.D. 
and J. D. H. HUGHES 


Roth of Isotope Division, 
AERE, Harwell 


eveRAL types of atomic light sources have been 
S produced at Harwell, which do not require 
any external source of power. The energy 
necessary to maintain the light output comes 
from the radioactive gases, krypton 85 or 
tritium, which are capable of supplying radiation 
energy to specially prepared crystals, which in 
tum convert this energy directly into light. 
Although the brightness of these sources very 
slowly drops, they remain effective for well over 
ten years. They will probably never be as 
bright as electric lights, but are almost infallible 
and require nO Maintenance. 


Phosphor Mechanism 

The luminescent crystals are known as 
phosphors, and are an essential constituent of 
television screens, fluorescent lights and luminous 
watches and clocks. There are many hundreds 
of phosphors, but the most efficient for our 
purpose are those of zinc sulphide and cadmium 
sulphide. Phosphors are in fact extremely pure 
crystals of particular compounds into which 
minute traces of specific foreign atoms are 
incorporated. Some foreign atoms will poison 
or quench the luminescence, so it is essential 
that great care is taken during the purification. 

In the pure crystals there is an orderly array 
of zinc (with or without cadmium, or cadmium 
alone) and sulphide ions surrounded by an 
electron cloud. The electrons in the cloud 
occupy discrete energy levels, and an electron 
can normally only change from one level to 
another by absorbing or losing a fixed amount 
of energy. It cannot occupy an intermediate 
energy state. When incident radiation is 
absorbed by the crystal, some of the electrons 
are excited. That is to say, they absorb sufficient 
energy to transfer them to a higher energy level. 
This is an unstable situation and they rapidly 
fall back to their original level or ground state 
losing their excess energy in the process. Usually 
this energy is released as heat. 

When a few parts per million of, for example, 
copper are introduced into the crystal, distortions 
are produced in the orderly array of atoms which 
enable the excited electrons to occupy temporarily 
an intermediate energy level before falling to the 
ground state. These distortions are called 
luminescence centres as they allow some of the 
absorbed energy to be emitted as light, of a 
wavelength depending on the nature and con- 
centration of the impurities. In general, the 
light is emitted over quite a narrow range of 
wavelengths. 

Another effect which occurs when the sulphides 
are activated with trace impurities concerns the 
retention of electrons in an excited state for 
quite long periods, before they fall back to the 
ground state. This delay may be as much as 
several hours. The electrons are said to occupy 
electron traps in the crystal and the phenomenon 
accounts for the after-glow of a phosphor when 
the incident radiation is removed. Though 
this effect is not very important as yet for light 
Sources, it affects the selection of suitable 
phosphors for cathode ray tubes and radioactive 
counting equipment. The incident radiation can 
originate from a number of sources, such as 
ultra-violet light, energetic atomic particles, 
heat, and SO on. 
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Illumination from 





Radioactive Sources 


The emissions from certain radioactive isotopes may be translated by 


way of luminescent phosphors directly into light. 


Light sources, based 


on this principle, requiring no external source of power and operating over 
long periods without attention, have been developed at the Atomic Energy 
Research Establishment, Harwell, and are described in the present article. 


Preparation of the Phosphor 


There are many methods for the preparation 
of phosphors, one of which may be described. 
The sulphide is first purified to an extremely 
high degree then intimately mixed with the 
correct trace amounts of activator and a flux 
such as sodium chloride. The mass is then 
fired at a high temperature under carefully 
controlled conditions at say 900° C to 1,200° C 
for some hours. The flux is washed out and the 
phosphor crystals dried. 

Different colours throughout the spectrum 
can be obtained by using different activators. 
Some examples are listed as follows: 

zine sulphide + silver activator—blue 

zinc sulphide + copper activator—green 

zinc sulphide + cadmium activator—yellow 

zinc sulphide/cadmium sulphide—orange 

cadmium sulphide—deep red 


Luminous Paint 


The well known luminous paint used on 
instrument dials and clocks consists of activated 
zinc sulphide energised by a small amount of 
radium sulphate. The alpha-particles, and to 
a lesser extent the beta-particles from the radium 
produce light in the manner just described. 
Unfortunately, the heavy energetic alpha particles 
damage the crystal structure of the phosphor 
causing serious loss of efficiency. This limits 
the practical brightness obtainable with luminous 
paint to quite a low level. If more radium is 
introduced the initial brightness is high, but this 
rapidly falls to a value less than that obtained 
at lower concentrations. Although radium 
paint has the advantage of being suitable for 
luminising very small areas, there is always the 
danger of radioactive material being ingested. 
This is especially the case during manufacture, 
though there is practically no hazard by radiation 
from a single watch or clock in normal use. 

Beta-particles do not damage the phosphor 
crystals appreciably, and therefore much higher 
brightnesses should be possible using this form 
of radiation. A list of possible isotopes emitting 
beta-rays are given in Table I. 
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Fig. 1 Typical Harwell cup light source 
employing the radioactive gas krypton 85. 
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Fig. 2. Recessed light source used 
at Harwell as a direction marker. 


TABLE I.—Jsotopes Emitting Beta Rays 


Maximum 


Isotope Half life beta Gamma ray Toxicity Remarks 
(years) energy | (per cent) 
Tritium .. - 12 0-018 MeV Nil Low | Low energy; ideal for luminous 
| paint 
Promethium 147 2-6 0-23 Nil Medium | Expensive and short half-life 
Krypton 85 oe 10 0-67 0-5 per cent Low | Inert gas, fission product, little 
ji of 0-5 MeV hazard if liberated 
Strontium 90... 28 0 54 Nil High Ideal for light production, but very 
2-2 | toxic 
Thallium 204... 4-1 0-76 Nil Medium Short half-life, low specific activity 


The desirable characteristics of a radioactive 
material to be employed in light sources are as 
follows: (1) absence of high energy gamma-rays; 
(2) low toxicity; (3) appreciably long half-life; 
(4) absence of undesirable daughter products; 
and (5) low cost and ready availability. Strontium 
90 is the most favourable on all counts except 
toxicity. It is extremely toxic because it is a 
solid which remains a hazard if the source is 
broken. If ingested it accumulates in the bones 
of the recipient and, as is now widely known, 


can only be removed with extreme difficulty. 

Krypton 85 is the next alternative. This is an 
unreactive gas which is not held in the body for 
any length of time if inhaled. Also, being a 
gas, there is no contamination in the vicinity of a 
breakage, accidental, or malicious. The small 
amount of gamma radiation is undesirable, 
but merely restricts the total activity which can 
be employed in a given situation. Obviously, 
more could be contained in a buoy at sea, than 
on a personnel marker badge. 
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Fig. 3 Harwell one- 
curie krypton lantern. 


Tritium is also a useful choice, but is compara- . 


tively expensive for a given light output compared 
with krypton 85. It is also rather more toxic 
than krypton as it can be held in the body for a 
longer period as tritiated water, though it is 
fairly rapidly excreted with normal body fluids. 
There is of course no gamma hazard so very little 
shielding is necessary, but a given size of source 
cannot be made as intense as one filled with 
krypton. Plastics may not be used to contain 
tritium as it will diffuse through them by exchang- 
ing with the hydrogen atoms in the molecules. 
Work is being done at Harwell to prepare stable 
compounds of tritium which should be very useful 
for light production, especially in the luminous 
paint field. Both krypton and tritium sources 
have been prepared and krypton seems to be 
the most suitable for high intensity work. 


Design of Krypton Sources 


Many types of atomic light sources have been 
designed and prepared at Harwell. For the 
highest intensity, a cup-shaped vessel as shown in 
Fig. 1, lined with phosphor, fitted with a trans- 
parent window, and filled with krypton has been 
found suitable. For low intensities, a slight 
recess lined with phosphor is satisfactory, as 
indicated in Fig. 2. The beta-particles from kryp- 
ton85 penetrate one or two millimetres into the 
zinc sulphide. For all the incident radiation to 
be utilised in producing light the thickness of the 
phosphor should be of the same order or greater. 
If, however, the maximum amount of light is 
required, as opposed to high intensity, and the 
source can be viewed from both sides, there is an 
optimum thickness of rather less than 1 mm. 

Several materials have been tried as containing 
vessels. Perspex is very useful for complicated 
lettering, as it is easily machined and sealed. 
It is also robust, but suffers from slow deteriora- 
tion by the radioactivity in the more intense 
sources. Various glasses have been used with 
widely varying results. With the very soft 
radiation from tritium, almost any glass can be 
used without loss of intensity, but the much more 
energetic beta particles from krypton 85 cause 
most common glasses to turn brown or purple 
with consequent loss of transmission. Only 
cerium-stabilised glass retains a high degree of 
optical clarity, and quite small pieces of about 
2 mm thick can be utilised to protect other 
materials from radiation. Pyrex protected by 
ceria glass is quite satisfactory for the more intense 
sources, and is quite easy to seal hermetically. 

The Americans have used glass bulbs coated 
on the inside with phosphor. In these it is not 
possible to employ a layer of phosphor thick 
enough to absorb all the beta-radiation as such a 
layer would be opaque. They are therefore not 
as bright as the cup-shaped sources, but have the 
advantage of being omnidirectional. All glass 
sources have one other advantage over plastics. 
They can be evacuated and baked to remove 
solvents and moisture which can have a deleteri- 
ous effect on the phosphor. 


For sources containing more than about 
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10 millicuries of krypton 85 some shielding to 
absorb the gamma-rays may be needed. This 
can be either lead, lead glass (or equivalent 
weight of another material), distance, or a com- 
bination of shielding and distance. For example, 
a one curie source enclosed in perspex has a gamma 
dose of 7:5 millirads per hour (see later) at 
20 in. When enclosed in $4 in lead this distance is 
reduced to between 3 and 4 in. A beacon as 
illustrated in Fig. 3 utilises a combination of 
4 in lead and a casing 3 in from the source. 


Equipment Required 


_ The basic sources can be produced by conven- 
tional engineering and glassblowing techniques, 
but for filling with radioactive gas a simple 
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amounts. The metal pots are fitted w; 
valves, but the glass ampoules i Fe me 
coil which can be broken n Agnetically af. 
sealing to the apparatus, Fig. 5. After ey, “ 
ing the pipe-lines, the gas is easily transferred ;, 
the stock vessel on the apparatus. by coolin hy 
charcoal in liquid air or solid carbon Pay 
when the gas will be strongly absorbed =: 
charcoal. th 
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or less. It would be much me dif 
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Fig. 4 Simple apparatus for filling krypton 85 light Source; 
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high-vacuum apparatus is required. This is 
necessary Owing to the expense and activity of 
the gas, which make it desirable to recover all the 
unused gas in the pipe-lines. It also enables the 
air and vapours to be removed from the sources 
before filling. Such an apparatus suitable for 
experimental production is illustrated in Fig. 4. 
The whole system is housed in a fume cupboard 
with a forced draught to 
protect the operator in 
the event of accidental 
release of radio-activity. 
The cost of such a com- 
plete unit can be less 
than £200. 
Krypton 85 is supplied 
; in glass ampoules in 
— ;. quantities up to 1 curie, 
” or lead posts for larger 








Fig. 5 Krypton may 
be supplied in Pyrex 
Breakseal ampoules up 
to one-curie in capacity. 
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8 in diameter lens, and produces a more or less 
parallel beam of light of 2,000 to 3,000 microlam: 
berts intensity. This is visible at over half a mil 
in the dark, and provides enough light to enable 
newsprint to be read when held 3 or 4 ft from the 
latter. Such a source contains one curie 0! 
krypton85. More light could be produced with 
higher activities, but heavy shielding would b 
required, unless the lamps were installed in 
remote situations. At the other end of the scale, 
a one millicurie source can be seen several yards 
away and is several times brighter than a luminous 
clock. Any spectral colour can be produced, 
but the human eye is most sensitive to yellov 
and green light, with some personal variation 
Consequently, more radioactivity is required !0 
produce a red or blue light as intense as a yellow 
or green one. The visual intensity of wavelengths 
of the same energetic intensity is shown in Fig. 6 
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Theoretically, the fall in intensity of a radio- 
ctive light source should follow the fall in 
* ioactivity of the krypton or tritium. The 
half-lives of krypton and tritium are 10 years and 
{2 years respectively. This means that in such 
a time the initial activity will have fallen by half. 
In a further similar period, it will fall by half 
again or to one quarter of the original value, 
and so on. In practice, the intensity of a light 
source falls off more rapidly than this, due to the 
effect of radiation on the constructional materials. 
in this respect, the cement or binder used to 
fix the phosphor Is particularly important, and 
inorganic binders have been the most successful 
to date. This problem is not nearly so impor- 
tant in very low intensity sources of a few milli- 
curies, Where several organic binders are quite 
useful. 


Optical System 


With the limited power available, it is desirable 
to make the maximum use of the light produced. 
For example, if the lamp is to be viewed from 
one direction only, as on a railway or in a tunnel, 
a great increase in visibility is produced by 
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concentrating the light into a parallel beam. 
This has the added advantage that a heavy 
glass lens provides a high measure of shielding 
from the gamma radiation. Buoys at sea are 
not viewed from directly above or below, and 
it would therefore be advantageous in this case 
to collimate the light into a horizontal beam 
of a few degrees spread. 


Radiation Hazards 


The widespread use of radiation light sources 
clearly depends on the extent of any hazard they 
may introduce. By appropriate choice of 
isotope and suitable design, the danger may be 
kept to a minimum, and certainly within the 
prescribed limits. Existing recommendations on 
radiation tolerances are at present under review 
following the recent international convention. 

The paramount advantage of krypton85 over 
solid active materials is the absence of contamin- 
ation in the event of a breakage. Combined 
with the fact that krypton does not remain very 
long in the body, this makes it one of the safest 
radioactive materials for industrial use. 

The total radiation dose which should not be 


HIGH VOLTAGE CIRCUIT BREAKERS 
Research Leads to Improved Ratings 


Air-break circuit-breakers with ratings up to 
500 MVA at 15 kV are now being produced by 
A. Reyrolle and Company Limited, Hebburn, 
Co. Durham, following an extensive research 
and development programme at their laboratories 
and short-circuit testing station. 

When development started in 1948, the highest 
rating available for British high-voltage air-break 
circuit-breakers was 150 MVA at 3-3 kV, but, 
with the increasing size of power station auxiliary 
equipment, it became necessary to develop air- 
break circuit-breakers for use at voltages up to 
I5kV and with greater short-circuit ratings. 
At the start of the project very little information 
was available about air-break operation at 
ISkV and that which was available originated 
mainly from the United States where 15 kV 
air-break circuit-breakers had been in use for 
aconsiderable time. It was therefore considered 
necessary to undertake basic research into the 
fundamentals of circuit-breaking in free air at 
high voltages. A research programme was 
drawn up to investigate the following items: 
(1) Contacts—current carrying capacity, mate- 
rials and arc transfer; (2) arc runners—effects of 
material, form and magnetic fields; (3) arc 
extinction—effect of arc voltages and current 
zero phenomena; and (4) arc chutes—type of 
chute, magnetic field and materials. 

This basic research was carried out in the 
electrical research laboratories where facilities 
were available for testing arc chutes up to 
700 amperes at 3-3 kV, and 13,000 amperes at 
low voltages. These are well below the values 
required in the final circuit-breaker but was 
satisfactory for basic investigations. 

Initial tests on contacts, arcs and arc runners 
were made using the laboratory 440 volt alter- 
nator and mains supply with a heavy current 
transformer. Measurements were made by the 
standard method of Duddell and cathode-ray 
oscillograms and were supplemented later by 
the development, by the research team, of a 
high-speed cine camera capable of filming at 
2,000 frames per second. In the later stages of 
the work an ultra high speed cine camera, also 
developed by the research team, was available, 
capable of filming at a rate of 500,000 frames 
per second. 

During the initial research, tests were made 
on various types of arc chute and from the 
results of ihese tests a new type of arc chute 
own as the insulated steel plate type was 
developed. This arc chute does not require 
blow-out coils as the arc itself energises magnetic 


plates which are embedded in an _ insulating 
material. Early tests on this arc chute were so 
satisfactory that research on the other types was 
suspended. 

An experimental circuit-breaker based on the 
initial research work was tested at the high 
power research station to obtain information 
upon which to base the design of a production 
circuit-breaker. Arc chutes of the insulated 
steel plate type were fitted and, to aid investi- 
gation of arc control, the side plates of chutes 
were made in Perspex so that the arc behaviour 
could be photographed with the high speed 
cine camera. 

A prototype production circuit-breaker and 
panel was designed and constructed concurrently 
with development testing of the experimental 
circuit-breaker until the construction of the 
prototype circuit-breaker and panel had been 
completed. Short-circuit testing then began on 
the prototype to obtain a rating of 500 MVA 
at 11 kV. Although development was aimed at 
this rating, testing was not confined to this, but 
was extended to investigate the general per- 
formance and characteristics of air-break circuit- 
breakers. This provided information that 
enabled the rating to be extended to 500 MVA 
at 6-6kV and 15 kV very quickly. 

The next stage in the development of the 
circuit-breaker took place in 1957 when the 
complete panel was subjected to type tests. All 
the type tests laid down in the British Standard 
Specification BS 116:1952 were completed satis- 
factorily and, based on the results of the short- 
circuit tests a certificate for a rating of S00 MVA 
at 11 kV was issued by the Association of 
Short-Circuit Testing Authorities (ASTA). 

Since then the panel has been fully tested for 
ratings of 350 MVA and 500 MVA at 6:°6kV 
and 500 MVA at 15 kV. On the experimental 
circuit-breaker, tests have been made successfully 
up to 33 kV. A smaller panel has also been 
produced and ASTA certified for ratings up to 
and including 250 MVA at 3-3 kV and 250 MVA 
at 6-6 kV. 

The insulated steel plate arc chute, which is 
simple and robust, has thus been found to be 
suitable for high voltages and breaking capacities. 
Its performance is reliable and can be accurately 
predicted due to a high degree of arc control. 
The success of the project is attributed to the 
close co-operation of the research and design 
departments, the thorough investigation of 
fundamentals, and the rigorous testing of the 
experimental and prototype units. 


Research and Development 





exceeded by anyone in a given time is termed the 
maximum permissible level, and is measured in 
millirads per hour. The industrial tolerance for 
a 40 hour week is 7:5 millirads per hour (m.r.h,) 
and for the general public 0-75 m.r.h. A one 
curie krypton source with 4in lead shielding 
has an effect of 7-5 m.r.h. at 3 to 4in. This 
dose-rate falls off as the inverse square of the 
distance from the source, with some correction 
for the shape of the source. Thus the above 
mentioned source will deliver a dose of 0-5 m.r.h. 
at 1 ft and 1-12 m.r.h. at 2 ft. Considerably 
higher dose levels can be tolerated if it can be 
guaranteed that individuals are unlikely to 
remain in the vicinity of a source for more than 
a few hours in any one week. 

The gamma hazard is most severe during 
manufacture and storage of sources. In both 
cases it is quite easy to protect personnel with 
an appropriate shield of lead, steel, brick, 
concrete or even by storing in a hole in the 
ground covered with a suitable lid. Good 
ventilation during manufacture is essential to 
remove any radioactive gas accidentally liberated. 


Uses 


It is again stressed that these lights are of low 
intensity, and it is not anticipated that they will 
replace many existing methods of illumination. 
Where a light must be infallible, or is difficult 
to energise or maintain, there seems to be an 
application. They are robust, portable, and 
absolutely self contained. We visualise possible 
uses in mines, submarines, tunnels, basements, 
as direction indicators, switch markers, exit 
signs, and so on. In ammunition stores and in 
aircraft and mines, there is no danger of spark 
ignition as the light is quite cold. Dials can be 
illuminated by inscribing letters on a luminous 
background. 

Krypton 85 is a waste product from nuclear 
reactors, and the present cost is £5 per curie. 
This is expected to be reduced considerably as 
more efficient processing apparatus comes into 
use. Tritium is £2 10s per curie, but has only 
one-fiftieth of the efficiency of krypton for light 
output per curie. 


EUROPE TO 
RATIONALISE RESEARCH ? 


Speakers in the opening session of the fourth 
symposium on the organisation and administra- 
tion of applied research held last month under 
the auspices of the Organisation for European 
Economic Co-operation had much to say about 
the need to increase research and development in 
Western Europe. The four-day session was 
attended by representatives from twelve European 
countries, Canada and the United States. 

No one will deny the need for Western 
Europe to increase its research and development 
allocation. Compared, however, with Russia 
and the United States the countries of Western 
Europe are a loosely knit group of sovereign 
states with varying, and on the whole very 
limited, resources. The big contribution which 
the organisation and administration of applied 
research can make in Western Europe is to ensure 
so far as possible that available resources are 
efficiently used. This means above all, two things. 
It means working out programmes of research 
and development in different countries so that 
they do not overlap. It is a waste of resources, 
for example, for twelve countries to set about 
investigating the causes of fatigue in metals. The 
other important consideration is to organise a 
flow of information between the different coun- 
tries and between different kinds of research and 
development organisation within countries and 
across frontiers. Some of the delegates at the 
conference were aware of the critical importance 
of using scarce resources efficiently. 





MEETINGS 


Association of Supervising Electrical Engineers 

ALDERSHOT 

** Electrical Safety in the Home,” by S.J. Emerson. Aldershot 

Branch. Red Cross Hall, High Street, Aldershot. Tues., 

21 April, 7.30 p.m. 
CANTERBURY 

“Electricity in Hospitals,” by A. A. Mansell. East Kent 

Branch. County Hotel, Canterbury. Tues., 21 April, 8 p.m. 
CROYDON 

* Rectifiers and Their Applications,” by K. D. Phillips. 

South London Branch. Greyhound Hotel, High Street, 

Croydon. Thurs., 23 April, 8 p.m. 

British Institution of Radio Engineers 

LONDON 

“The Application of Magnetic Resonance to Solid State 

Electronics,” by Dr. D. J. E. Ingram. London School of 

Hygiene and Tropical Medicine, Keppel Street, WCIl. Wed., 

22 April, 6.30 p.m.* we 

Building Centre 

LONDON 

Films on up-to-date scaffolding techniques, 

Kwikform Ltd. Wed., 22 April, 12.45 p.m. 


Chemical Society 
CARDIFF . 
Various papers for discussion. South Wales Branch. Chemis- 


try Department, University College, Cardiff. Mon., 27 April, 
7 p.m. 


exhibited by 


Combustion Engineering Association 
BIRMINGHAM 
“Instrumentation for Industrial Steam Raising Plant,” by 
.. Il. Young. Midland Region. Chamber of Commerce, 
New Street, Birmingham. Wed., 22 April, 10.30 a.m. 
Engineers’ Guild 
BARKINGSIDE 
Open Meeting. 
Hotel, Barkingside, Ilford, Essex. 
EDINBURGH 
Annual General Meeting. East of Scotland Branch. Scottish 
Liberal Club, 109 Princes Street, Edinburgh. Fri., 24 April, 
6.45 p.m.* 7 
Illuminating Engineering Society 
BIRMINGHAM 
“ Lighting and 
Norgrove. Birmingham Centre. 
Place, Colmore Row, Birmingham. 
BRISTOL 
Annual General Meeting. Bath and Bristol Centre. Show- 
rooms of Gardiner, Sons and Co., Ltd., Broad Plain, Bristol. 
Mon., 20 April, 7 p.m. 
LEICESTER 
Annual General Meeting. Leicester 
Leicester. Wed., 22 April, 7 p.m. 
LIVERPOOL 
Annual General Meeting and Film Display. Liverpool 
Centre. Industrial Development Centre, Mersey and North 
Wales Electricity Board, Liverpool. Tues., 21 April, 6 p.m. 


Institute of Fuel 
LONDON 
Presidential Address, by T. C. Bailey. Institution of Civil 
Engineers, Great George Street, SWI. Wed., 22 April, 6 p.m.* 
Institute of Marine Engineers 


South West Essex Centre. Doctor Johnson 
Wed., 22 April, 8 p.m. 


Industry in the Soviet Union,” by E. H. 
Regent House, St. Phillip’s 
Fri., 24 April, 6 p.m. 


Centre. Bell Hotel, 


LONDON 
Annual General Meeting of the Institute. 


5.30 p.m.* 
Institute of Metals and 
Iron and Steel Institute 


Tues., 21 April, 


LONDON 
Series of papers on ‘“‘ Theoretical Aspects 
Powder Metallurgy Joint Group all-day meeting. 
House, Great Smith Street, Westminster, SWI. Wed., 
29 April, 9.30 a.m. (Postponed from 12 March: tickets not 
required.) Evening Conversazione at 17 Belgrave Square, 
SWI. Wed., 29 April. (Restricted to members of the two 
Institutes and their guests: tickets required for this function.) 


Institute of Petroleum 


of Sintering.” 
Church 


LONDON 
** Oil in the Gas Industry,” by Dr. J. Burns. 
Tues., 21 April, 6 p.m.* 
Institution of Chemical Engineers 
MANCHESTER 
Open Meeting. North Western Branch. Engineers’ Club, 
Albert Square, Manchester. Tues., 21 April, 6.30 p.m. 


Institution of Civil Engineers 


London Branch. 


LONDON 
“Clifton Bridge, Nottingham: Initial Design Studies and 
Model Tests” by R. Finch and A. Goldstein; and 
“ Clifton Bridge, Nottingham: Design and Construction,” by 
R. M. Finch and A. Goldstein. Tues., 21 April, 5.30 p.m.* 
CHESTER 
Annual Branch Meeting. North Western Association. 
Queen Hotel, Chester. Thurs., 30 April, 7.30 p.m. 


Institution of Electrical Engineers 

LONDON 
Discussion on “‘ The Problem of Maintenance of Electronic 
Equipment in the Process Industries."” Measurement and 
Control Section. Tues., 21 April, 5.30 p.m.* 
“* Electrical Supplies to Power Station Auxiliaries,” by D. A. 
Dewison. Supply Section. Wed., 22 April, 5.30 p.m.* 
The Fiftieth Kelvin Lecture: ‘* The Geophysical Year, 
1957-58," by Sir David Brunt. Thurs., 23 April, 5.30 p.m.* 
** Engineering Aspects of Commercial Television Programme 
Presentation,” by T. C. Macnamara and B. Marsden. Elec- 
tronics and Communications Section. Fri., 24 April, 5.30 p.m. 
(Postponed from 17 April.) 

EDINBURGH 
Repetition of the Fifth Graham Clark Lecture ‘* Engineering 
in the Expanding Economy,” by Sir Arnold Plant. South 
East Scotland Sub-centre. Carlton Hotel, North Bridge, 
Edinburgh. Tues., 21 April, 7 p.m. 

GLASGOW 
** A Train Performance Computer,” by Professor E. Bradshaw, 
M. Wagstaff and F. Cooke. South West Scotland Sub-centre. 
Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow, C2. Wed., 22 April, 7 p.m. 

HATFIELD 
“Cathodic Protection,” by C. L. Wilson. District Meeting. 
Hatfield Technical College, Hatfield. Thurs., 23 April, 


p.m. 
Institution of Electronics 
LONDON 


** Measurements in Aviation Physiology,” by G. H. Byford. 
London Division. Assembly Hall, University of London 
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AND PAPERS 


Institute of Education, Malet Street, WC1. Thurs., 30 April, 
“ 


p.m. 

MANCHESTER 
** A General Survey of Transistor Direct-Current Amplifiers,” 
by H. Kemhadjian. Northern Division. Manchester College 
of Science and Technology, Sackville Street, Manchester 1. 
Fri., 24 April, 7 p.m. 


Institution of Engineering Inspection 
DUNDEE 

Annual General Meeting. East of Scotland Branch. 
British Hotel, Dundee. Mon., 20 April, 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 
Conversazione. Fri., 24 April, 8 p.m. (Tickets required.) 


Institution of Heating and Ventilating Engineers 
GLASGOW 
Annual General Meeting. ‘ Applications and Limitations of 
Packaged Boilers,” by A. Wilson. Scottish Branch. Scottish 
Building Centre, 425 Sauchiehall Street, Glasgow, C2. Tues., 
28 April, 7 p.m. 


Institution of Mechanical Engineers 

LONDON 
James Clayton Lecture on “ The Creation of a Country’s 
Automobile Industry: The Engineer’s Viewpoint,” by D. 
Wifredo P. Ricart. Automobile Division. Tues., 21 April, 
6 p.m. 
Annual Meeting. Presentation of the annual 
Statement of accounts for 1958. 
show. Fri., 24 April, 6 p.m.* 
Discussion on ‘* Extended University Courses for the Better 
Graduate.” Education Group. Tues., 28 April, 6 p.m.* 
Discussion on “* Industrial Finishing.”” Industrial Administra- 
tion and Engineering Production Group. Wed., 29 April, 
6 p.m. 

CARDIFF 
“South American Tour,” by Brian G. Robbins. 
Wales Branch. South Wales Institute of Engineers, 
Place, Cardiff. Tues., 28 April, 6 p.m. 

EDINBURGH . 
Repetition of the Fifth Graham Clark Lecture ‘ Engineering 
in the Expanding Economy,” by Sir Arnold Plant. Scottish 
Branch. Carlton Hotel, North Bridge, Edinburgh. Tues., 
21 April, 7 p.m. 


Institution of Production Engineers 
LONDON 
“Industrial Relations and the Production Engineer,” by 
E. Fletcher. Royal Commonwealth Society, Northumberland 
Avenue, WC2. Thurs., 23 April, 7 p.m. 
“Search for Productivity in a Food Industry,” 
Bogod. Royal Commonwealth Society, 
Avenue, WC2. Wed., 29 April, 6.30 p.m. 
MANCHESTER 
“Productivity in the Cotton Textile Industry,” by Allen 
Ormerod. North West Region. Manchester College of 
Science and Technology, Sackville Street, Manchester 1. Mon., 
27 April, 7 p.m. 
WITNEY 
“Economic Summary,” by A. A. Jackson. Oxford Section. 
Works of Motor Accessory Division, S. Smith and Sons, 
Witney, Oxon. Tues., 21 April, 7.30 p.m. 


Institution of Public Health Engineers 
HARROGATE 
** Treatment of Strong Organic Wastes by Anaerobic Digestion,” 
by A. E. J. Pettet, J. G. Tomlinson and J. Hemens. Hotel 
Majestic, Harrogate. Mon., 27 April, 5.30 p.m. 
Institution of Railway Signal Engineers 
BRISTOL j 
Annual General Meeting. 
Signalling Appratus,” by 
Bristol Temple Meads Station, 
6 p.m. 


Royal 


report and 
To be followed by a film 


South 
Park 


by Mark 
Northumberland 
(Tickets required.) 


** Modern Trends in the Design of 
E. Harris. Bristol Centre. 
Bristol. Mon., 27 April, 


Institution of Structural Engineers 
LONDON 
** Engineering Aspects of the Development of Gatwick Air- 
,” by Frederick S. Snow and E. V. Finn. Thurs., 23 April, 


Annual General Meeting. Scottish Branch. Institution of 


The address and telephone number of the headquarters of each institution are given below. 
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Engineers and Shipbuilders in Scotland, 3 

Glasgow, C2. Tues., 21 April, 7 p.m. 
LIVERPOOL 

Annual General Meeting. Lancashire a: 

Liverpool Engineering Society, 9 The Ten 

Liverpool 2. Wed., 22 April, 6.30 p.m.* 


Institution of Water Engineers 


Elmbank Crescep) 


“Cheshire 
] % 


ple, 2 


Branch 
Dale Stree: 


LONDON 
Annual General Meeting. ‘* Maintenance of Steel T. 
Mains and Some Applications of Cathodic Protectio; re 
P. G. Spencer. South Eastern Section. Institution of b 
Engineers, Great George Street, SWI. Wed. 39) ci 
.30 p.m. 1 2 


Manchester Statistical Society 
MANCHESTER 
“Unfair Queues,” by F. Downton. Industrial 
Portico Library, 57 Moseley Street, Manchester. 
6 p.m. 
North East Coast Institution of Engineers ang 
Shipbuilders 
NEWCASTLE UPON TYNE 
** Speed of Submerged Nuclear-Power-Driven Ships,” by J A 
Teasdale. Neville Hall, Westgate Road, Newcastle y, 
Tyne. Fri., 24 April, 6.15 p.m. saa 


North East Metallurgical Society 
MIDDLESBROUGH ; 
Annual General Meeting. 
Institution, Corporation 
23 April, 7.15 p.m. 


Reinforced Concrete Association 


Group 
Fri. 24 Apri 


Cleveland Scientific and Technic 
Road, Middlesbrough. Thug 


BRISTOL 
“* Precasting in Concrete Framed Construction,” by J, F 
Greining and R. Westbrook. West of England Branch. Ney 
School of Engineering, The University, Bristol. Thurs 
30 April, 6 p.m.* 4 


Royal Aeronautical Society 
LONDON 
All-day Discussion on “ The Structural Effects of Kinetic 
Heating.” Institution of Mechanical Engineers, 1 Birdcage 
Walk, St. James’s Park, SWI. Tues., 21 April, 9.45 a.m. 
Open Meeting. Institution of Mechanical Engineers, | Bind. 
cage Walk, St. James’s Park, SWI. Thurs., 23 April, 6 p.m.* 


Royal Society 
LONDON 


Various papers for discussion. Thurs., 23 April, 4.30 p.m.* 


Sheffield Society of Engineers and Metallurgists 
SHEFFIELD 


Film Evening. Mon., 20 April, 7.30 p.m. 


Society of Instrument Technology 
LONDON 
** Measurements in the Photographic Industry,” by M. E. F 
Howarth and P. B. Watt. Manson House, Portland Place 
WI. Tues., 28 April, 6 p.m.* 
CHESTER 
Annual General Meeting and Film Evening. 
Grosvenor Museum, Grosvenor Street, 
29 April, 7 p.m. 


South Wales Institute of Engineers 
CARDIFF 
“Cynheidre No. 2 Winder Tower and Mine Car Circuit, 
by Hugh M. Hughes and J. E. Embleton. Thurs., 23 April 
6 p.m. 


Chester Section 
Chester. Wed 


Television Society 
LONDON 
** Design of Experimental Tuners for Bands 4 and 5 Television 
Receivers,” by K. Smith. Cinematograph Exhibitors’ 
— 164 Shaftesbury Avenue, WC2. Thurs., 23 April, 
p.m. 


Town and Country Planning Association 
LONDON 
Annual General Meeting. ‘* Planning Prospects and Priori- 
ties,” by J. R. Bevins. Wed., 22 April, 2.30 p.m. 


Women’s Engineering Society 
LONDON 
** Development of the Gas Turbine Aero Engine,” by A. B. 
McKenzie. London Branch. Hope House, 45 Great Peter 
Street, SWI. Wed., 22 April, 7 p.m.* 


Meetings 


in the headquarters town are held there unless otherwise stated. Particulars for this feature should 
reach the Editor not later than three weeks before the date of the meeting. 


* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London, WCI. (LANgham 5927.) 

British Institution of Radio Engineers, 9 Bedford Square, 
London, WC1. (MUSeum 1901.) 

Building Centre, 26 Store Street, London, WC1l. 
5400.) 

Chemical Society, Burlington House, Piccadilly, London, W1. 
(REGent 0675.) 

Combustion Engineering Association, 76 Jermyn Street, St. 
James’s, London, SWI. (WHItehall 5536.) 

= Guild, 78 Buckingham Gate, London, SWI. 

15.) 

Illuminating Engineering Society, 32 Victoria Street, London, 
SW (ABBey 5215.) 

Institute of Fuel, 18 Devonshire Street, Portland Place, London, 
Wi. (LANgham 7124.) 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London, EC3. (ROYal 8493.) 

Institute of Metals, 17 Belgrave Square, 
(BELgravia 3291.) 

Institute of Petroleum, 61 New Cavendish Street, London, W1. 
(LANgham 3583.) 

Institution of Chemical Engineers, 16 Belgrave Square, London, 
SWI. (BELgravia 3647.) 

Institution of Civil Engineers, Great George Street, London, 

Wi. (WHitehall 4577.) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (TEMple Bar 7676.) 

Institution of Electronics, 78 Shaw Road, Thornham, Rochdale, 
Lancs. (Oldham Main 6661.) 

Institution of Engineering Inspection, 28 Victoria Street, London, 
SWI. (ABBey 3794.) 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow, C2. (Central 5181.) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SWI. (SLOane 3158.) 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James’s 
Park, London, SWI. (WHitehall 7476.) 


(MUSeum 


(ABBey 


London, SWI. 


Institution of Production Engineers, 10 Chesterfield Street, 
London, WI. (GROsvenor 5254.) 

Institution of Public Health Engineers, c/o The Portman Building 
Society, 39 Portman Square, London, W1. 

Institution of Railway Signal Engineers. Apply to Mr. R. L. 
Weedon, 222 Marylebone Road, London, NWI. (AMBas- 
sador 7711.) . 

Institution of Structural Engineers, 11 Upper Belgrave Street, 
London, SWI. (SLOane 7128.) 

Institution of Water Engineers, Parliament Mansions, Abbey 
Orchard Street, London, SWI. (ABBey 6740.) 
Iron and Steel Institute, 4 Grosvenor Gardens, London, SWI. 

(SLOane 0061.) 

Manchester Statistical Society: Industrial Group. 
Mr. T. J. Lunt, Ferranti Ltd., Hollinwood, Lancs. , 

North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle upon Tyne 1. (Newcastle 20289.) 

North East Metallurgical Society. Apply to Mr. A. H. Burm, 
35 Central Avenue, Billingham, Co. Durham. 

Reinforced Concrete Association, 94-98 Petty France, London, 
sWi. (ABBey 4504.) 

Royal Aeronautical Society, 4 Hamilton Place, London, wi. 
(GROsvenor 3515.) 

Royal Society, Burlington House, 
(REGent 3335.) me: 

Sheffield Society of Engineers and Metallurgists, University of 
Sheffield, St. George’s Square, Sheffield 1. (Sheffield 24071.) 

Society of Instrument Technology, 20 Queen Anne Street, 
London, WI. (LANgham 4251.) f 

South Wales Institute of Engineers, Park Place, Cardiff. (Cardi 
23296.) 

Television Society, 166 Shaftesbury Avenue, London, wc2. 
(TEMple Bar 3330.) : 

Town and Country Planning Association, 28 King Street, 
London, WC2. (TEMple Bar 5006.) 

Women’s Engineering Society, 25 Foubert’s Place, London, wi. 
(GERrard 5212.) 


Apply to 


Piccadilly, London, wi. 
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On the Shelf 
By Frank H. Smith 


Not everybody can afford to subscribe to the 
publications of the Royal Society, but it is a pity 
to miss the occasional paper that may be just 
the thing you require in your library (and by 
jibrary I include the odd bookshelf erected at 
home with the aid of your do-it-yourself kit) so 
the Royal Society obligingly provides contents 
ists of the issues of both the Proceedings and 
the Philosophical Transactions so that you can 
take your pick. I only hope that this note will 
not result in a flood of applications to the R.S. 
for their gratis material so that they have to halt it. 

British Electrical and Allied Manufacturers’ 
Association of 36 and 38 Kingsway, WC2 
(BEAMA more familiar?) have reprinted and 
enlarged and revised * Abbreviations of Associa- 
tions, Institutions, Research and Trade Associa- 
tions” at 1s 6d each or 20 for £1. I am sorry 
to see that they have put M.Inst.C.E. for a start 
and do nothing to iron out the difference between 
RAS. and R.Ae.S. 

The British Welding Research Association (29 
Park Crescent, London, W1) announces a coming 
forth of a monthly Automatic Welding. This 
is a cover-to-cover translation of Avtomatiches- 
kaya Svarka—organ of the Arc Welding Insti- 
tute, Kiev. The Russian August became the 
English January, which is pretty good going. 
The regular journal will first appear in April at 
an annual subscription of 10 guineas. 

The Fire Protection Association has, since 
1954, issued roughly four times a year a bulletin 
devoted to a single fire hazard (and my coke 
does not come under that heading) and made 
available free of charge to the public. This has 
been enlarged in scope and will appear regularly 
at quarterly intervals. To non-members it will 
be ls 6d a quarter and is available from Garrard 
House, 31-45 Gresham Street, London, EC2 
(MONarch 7412). Typical articles are ** Dust 
isa fire hazard,” ** Railwayside fires *’ and ** No 
fire without smoke,” which reviews the two 
main types of automatic fire alarm systems. The 
first article has a pretty picture of a puff-puff 
offering a fair advertisement for the Smoke 
Abatement folk. 

Henry Wiggin and Company Limited (Wiggin 
Street, Birmingham) have another free booklet, 
this time on “ Some properties of Wiggin elec- 
trical resistance materials.’’ But you don’t apply 
to Birmingham—20 Albert Embankment, Lon- 
don, SEI1 (VICtoria 3888) is the place. 

Librarianship is losing all its graciousness. 
Interscience (88-90 Chancery Lane, London, 
WC2) are getting on with a series of texts and 
monographs on “Library science and docu- 
mentation.” Here’s the first and it’s called 

Tools for machine literature searching,” by 
Perry and Kent. If this sort of thing goes on, 
the future televising of Guildhall banquets 
(which are held in the library I believe) will be 
seen in an environment of horrible machines for 
finding books. Browsing will be one of the lost 
arts and librarians will wear overalls and carry 
a bunch of waste in their hands. 

Another new journal telling you how to travel 
upwards and round and round. Astronautical 
Sciences Review is published quarterly by the 
American Astronautical Society, Box 598 Palo 
Alto, Cal. $5 a year. 
unae the week-end 3, 4, 5 April the Aslib 
! roup held its annual conference cum 
general meeting cum social occasion at Cran- 
= Bs year it was a “ domestic ” meeting 

» aS Centre piece, a paper which the Group 
oo to submit to a “ competent authority ” 
(¢ = attention to the * present state of the art ” 
wed ge si librarianship). A draft paper 
~ ad, os by the meeting divided into 
find; Panels, brought back with the _panels’ 

Ings, Summarised by chairmen and discussed 
again by the meeting en masse. 
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Book Reviews 


WELDING APPLIED 


Steigerung der Wirtschaftlichkeit und der Produk- 
tivitat durch die Schweisstechnik. = Friedr. 
Vieweg und Sohn, Burgplatz 1, (20b) Braun- 
schweig, Germany. (15:80 DM) 

Schweisstechnische Gestaltung im Stahlbau. By 
PAUL SAHMEL. Friedr. Vieweg und Sohn, 
Burgplatz 1, (20b) Braunschweig, Germany 
(6:80 DM) 


The first book comprises a collection of 26 papers 
given at the Jubilee Meeting of the German 
Welding Institute (DVS) held in Essen in June, 
1957, under the general theme “ Rising Economy 
and Productivity through Welding Technology.” 
Nearly all the papers are written by German 
authors and welding in a number of major 
engineering fields is covered. The book, there- 
fore, gives a reasonable picture of the state of 
development of welding in the West German 
Republic and more particularly as it affects 
productivity and economics. 

There are seven general papers discussing 
subjects from weldments versus castings, jigs 
and fixtures, automation, resistance welding of 
steel pipes, welding of high tensile constructional 
steels to the welding and glueing of plastics in 
the manufacture of pipes and equipment for the 
chemical industry. 

Five papers on the utilisation of welding in 
heavy engineering are presented, these cover 
the influence of welding in the manufacture of 
large size machine tools, design of an 800 ton 
power press, welding of thick plates, automatic 
welding in building-up and joining operations 
for maintenance and repair of heavy machinery, 
and lightweight construction in the manufacture 
of cranes and conveying devices. Three papers 
are concerned with marine engineering and 
cover welded designs and economy in ship 
construction, flash butt welding of anchor chains 
and a general discussion of welding in marine 
engineering. One paper, by British authors, is 
given on welding practice in the field of atomic 
energy. Two papers concern the electrical 
industry, one on welding stators for large 


hydrogen-cooled generators and one on the 
pressure welding of transmission lines. 

Civil and structural engineering topics covered 
comprise a paper on economy of welded con- 
struction in structural engineering, influence of 
welding on economical design in structural 
engineering and the applications of welding in 
civil engineering with particular reference to 
inland waterways (sluice gates, for example). 

As far as automobile engineering is concerned, 
there is one paper on the use of resistance 
welding in modern vehicle manufacture. The 
selection is completed by a paper on brazing 
machines and fixtures (design principles and 
economic advantages) one concerning flame 
cleaning and flame cutting for increasing quality 
and output in the steel industry, and a paper 
on the behaviour and testing of weldments at 
low temperatures. 

The second book is based on a course in 
welded construction for technologists prepared 
by the German Welding Institute. The book is 
divided into four main parts, the first covers 
the basic principles of the strength of materials, 
stress distribution and calculations for various 
kinds of stress in tension, compression, bending, 
shear and torsion. The second part, entitled 
** statics,” deals with the resolving of static 
forces in welded assemblies such as _ lattice 
framework, various designs of columns, bearers, 
and so on. The third part, entitled “* the weld 
seam,” covers various designs of welded joint 
shrinkage stresses in welds, stress distributions 
in various types of weld seam. The fourth part 
discusses welded construction in general and 
gives numerous examples of joint design for 
various types of loading and typical joints in 
welded machine construction. The 237 figures 
included in the book illustrate stress distributions 
and good and bad weld joints of all types. The 
book, although intended for welding tech- 
nologists, should be a useful guide in welded 
construction and joint design for the engineer, 
designer and draughtsman. 

R. A. CRESSWELL 


STATISTICAL INTERPRETATION 


Edited by 
held 5-9 


Experimental Designs in Industry. 
VictoR CHEW. A_ Symposium 


November 1956 at North Carolina State 
College. Conducted by The Institute of 
Statistics, State College Section, Raleigh, 


North Carolina. Sponsored by the Mathe- 
matics Division, Air Force Office of Scientific 
Research, Air Research and Development 
Command. John Wiley and Sons Incorporated, 
440 Fourth Avenue, New York 16 N.Y., USA. 
($6); and Chapman and Hall Limited, 37 Essex 
Street, London, WC2. (48s) 


Despite the possible ambiguity of the title, 
Experimental Designs in Industry leaves no doubt 
that it is a book of industrial experimentation 
and is of most interest to the industrial statis- 
tician and research worker. 

A symposium of theoreticians and experi- 
menters was called to discuss papers, to review 
developments and techniques, and to present 
examples of experiences in design, analysis and 
interpretation of industrial experiments. Some 
of the papers presented, edited by Mr. Victor 
Chew, provide interest to the statistician and 
others concerned in any branch of industrial 
research. 

Various techniques are included, some in 
detail, some only in outline. A very strong 
point is the chapter on introductory concepts 
which is a concise and readable lead to the 
statistical thinking taken for granted in the 
rest of the book. 

After the introductory concepts the non- 
mathematician may well lose interest but there 


is much in later chapters, particularly the 
examples of experiences with experimental 
designs, that is of more general interest. 

The traditional experimental designs, com- 
pletely randomised designs, randomised blocks 
and others are dealt with in terms of reasoning 
behind the designs, the situations wherein they 
are applicable and brief reference to examples of 
uses. Mathematical models are given through- 
out, which, together with the analyses described, 
assume a reasonable knowledge of statistics. 

In dealing with situations where information 
is required on the effect of particular levels of 
a treatment, the levels may be regarded as 
‘fixed.’ In other situations the experiment 
may be intended to provide information about 
the effect of levels other than the levels of treat- 
ment used in the experiment: the term “ random” 
is used in this case. Designs involving random 
and fixed variables as treatments are dealt with 
and a model for a design is given which involves 
both random and fixed levels. 

A brief mention is made to substitution for 
missing values in certain designs of experiment, 
but the general problem of unequal replications 
is omitted. 

Several factorial arrangements in experi- 
mentation are compared. A _ historical back- 
ground to this subject followed by some simple 
factorial models leads to discussion of fractional 
factorials and confounding in factorial designs. 
The use of orthogonal contrasts is shown clearly. 
Added to this paper on factorials is a list of 
“‘ notations used” which is very helpful to the 





Book Reviews 


reader. The book would be improved by such 
an addition for other papers presented. 

Simple regression and multiple regression 
analysis is treated quite briefly. The principles 
and the mathematical models given are essentially 
for statisticians due to inadequate backing with 
examples of uses of regression analysis. Some 
knowledge of matrix algebra is necessary for 
understanding this work, but the short lesson 
included seems unnecessary for those who can 
appreciate the remaining mathematics and 
insufficient for the non-mathematician. 

From “multiple regression” to ‘ response 
surface fitting ’’ is a natural step to statisticians 
today but the only indication of this step in the 
book is the juxtaposition of the respective papers. 
Few experimenters can fail to be interested in the 
subject of exploration of response surfaces. 
No doubt this paper will inspire many who have 
not met the work of Dr. Box to refer to his 
numerous publications. 

The part of the book treating industrial 
experience with experimental design takes 
examples from a wide field. Of particular note 
is an incomplete block design of experiments on 
milk filters. This is a simple design and the 
detail is easy to follow. Unlike many publica- 


RATIONAL 


Principles of Modern Physics. By A. P. FRENCH. 
John Wiley and Sons Incorporated, 440 Fourth 
Avenue, New York 16, N.Y., USA ($7); and 
Chapman and Hall Limited, 37 Essex Street, 
London, WC2. (54s) 


Under the title of Principles of Modern Physics 
the author ably attempts to bring current 
theories of the atom into perspective. The 
theoretical developments cannot always be 
related in simple historical sequence but the 
text does not lose continuity because of this. 
The result is a unified yet paradoxical account 
of our present day experience of this aspect of 
nature. 

The opening paragraph summarises Greek 
thought on the atomic nature of matter; the rest 
of the first chapter is devoted to the triumphant 
development of the kinetic theory. The author 
then briefly reviews the electromagnetic theory 
and in particular how Clerk Maxwell succeeded 
in relating optical radiation to electricity. The 
third chapter outlines the increasing appreciation 
of the atomicity of the electric charge and the 
consequences of point charges in motion. All 
this was largely the work of the 19th century. 
The attempt made at the end of that century to 
describe black body radiation in terms of the 
generation of electromagnetic waves by atomic 
oscillators is then discussed. Here classical 
physics ** failed in the ultra violet.’ This leads 
to how, in 1900, Max Planck discovered that the 
experimental results over the whole spectrum 
could be described with great accuracy providing 
the postulated atomic oscillators were capable of 
radiating energy only in discrete quantities. Thus, 
at the turn of the century, quantum physics 
(and perhaps so called ‘“‘*modern” physics) was 
born. The successful application of the revised 
corpuscular theory to the field of spectroscopy 
is illustrated. 

The sixth chapter returns to mechanical 
considerations and the attempt to find the 
*“absolute space’ of Newtonian theory. The 
outcome of this was Einstein’s special theory of 
relativity and the prediction of the interrelation 
between mass and energy. (The general principle 
of relativity is so difficult that the author wisely 
dismisses it in two pages.) 

However successful the corpuscular quantum 
theory may be, it is still our experience that 
light also behaves as a wave phenomenon. 
This led de Broglie, as outlined in the next 
chapter, to consider that there may be a wave 
character associated with particle motion. Sub- 
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tions on experimentation the conclusions of the 
experiment are included. 

On factorials one experiment is given in 
detail. Annealing of transformer cores gave 
problems, the study of which was made using 
a fractional factorial design. The difficulties, 
limitations and requirements are given with 
advantages of the design employed. 

Three examples are provided of experiments 
with response surface designs and examples of 
other designs include general notes on experiences 
with experimental designs in ordnance. 

To those concerned in the planning of indus- 
trial experiments and investigations, and to the 
industrial statistician, this book gives a useful 
impression of the development and prospects of 
experimental designs in industry. 

To those who have yet to appreciate the 
necessity of statistical thinking in industry and 
to those without a reasonable appreciation of 
statistical techniques this book may be complex 
and discouraging. The only light that Experi- 
mental Designs in Industry has for the uninitiated 
is the opening chapter, the detailed examples 
and a really comprehensive list of references. 


P. A. DAISLEY 


MYSTERY 


sequent experiments justified the concepts of 
wave mechanics. From the fuller development 
of wave mechanics came an appreciation that 
it is impossible to define both the position and 
momentum of a particle to an arbitrarily high 
degree of precision: the uncertainty principle 
first put forward by Heisenberg in 1927. The 
following chapter reviews applications of the 
developed quantum mechanics which are again 
largely in the realms of spectroscopy but very 
brief mention is made of solid state problems. 
The final chapter is devoted to a description of 
the nucleus. The treatment stresses parallels 
in the development of theories of the nuclear 
states and the earlier atomic theories. 

No undue prominence is given to topicalities 
so that the book retains a good balance through- 
out. It is rather to be regretted, however, that 
the author did not permit himself a wider field 
and include more of the success of the physical 
description of solid-state phenomena. 

Still the inverse square law may be a matter 
of experience but its source cannot be described. 
All that recent developments can do is invoke 
shorter-range forces as they seek to describe 
phenomena completely beyond our ordinary 
experiences. Current physical theory leaves us 
in a still more mysterious universe. We should 
remember that mysteries can be described but 
not explained. 

The book is supposedly addressed to advanced 
undergraduate or early graduate American 
physics students. As such it would have profited 
by the inclusion of more original references. 
However, the text and the appendices should 
be readily followed by the well prepared candidate 
for the ‘‘ advanced level physics scholarship ” 
papers. It could be read with pleasure by an 
engineer who wishes to obtain a coherent picture 
of the more fundamental work of physics. 
In this way, it is likely to prove of particular 
interest to a man trained in an arts discipline 
who has been able subsequently to read an applied 
science without acquiring a wider understanding 
of atomic and nuclear physics. 

Work on the neutrino as recent as 1956 is cited: 
Accordingly, the title Principles of Modern Physics 
is justified today and few who even tentatively 
glance at this title will have been misled about 
its contents. But, if the next half century 
discloses equivalent developments in our descrip- 
tion of the physical universe this, as all other 
such *“* modern” titles, must grow increasingly 
inapt. 

J. S. M. BOTTERILL 
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NEW BOOKS 


Diesel Plant Operators’ Handbook. 
McCrone. Published for Blacksio 
Limited by Sir Isaac Pitman ani 
Pitman House, Parker Street, Kii 
WC2. (37s 6d) 

This handbook, which covers both th 

tice, is intended for the operator of diesel elects; 

power plant, and deals with the electrical generating 
equipment and instrumentation as well as the dient 
engine. 


By A. K. | 
we and Compan, 
Sons Limited 
Sway, London, 


Cory and prac. 


Properties of Materials at High Rates of Strain, 
Proceedings of the Conference held from 30 April 
to 2 May, 1957, by The Institution of Mechanica! 

Engineers, | Birdcage Walk, Westminster, London 
SWI, 

After an introductory paper on the deformation of 

solids at high rates of strain, the remaining si 

sessions of this conference are concerned with 
experimental techniques, metal working, impulg 
loading and stress waves, non-metallic materials 
basic properties, and a general discussion. ; 


Précis D’Energie Nucléaire. 
TREILLE. Second Edition. 
parte, Paris 6e. (Fr 3,100) 

The book intended for engineers and technicians 
concerned in the construction and operation of 
nuclear power installations, has been thorough) 
revised in this secondedition. The principal modifica- 
tions comprise considerations of the general arrange. 
ment of reactors, protection, regulation and the 
taming of nuclear energy. 


By G. Canan and P. 
Dunod, 92 Rue Bong. 


Effect of a Surface-Active Medium on the Deformation 
of Metals. By V. 1. LIKHTMAN, P. A. REeBINDR 
and G. V. KARPENKO. A Translation from the 
Russian. Published for the Department of Scien. 
tific and Industrial Research by HMSO Office 
York House, Kingsway, London, WC2. (15s) 

A report of extensive experimental work by Russian 

scientists on the effects of liquid surface active media 

on the mechanical properties of metals. 


TRADE PUBLICATIONS 


Copies of any of the following trade publication 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Dust Collector. STURTEVANT ENGINEERING Co., LID. 
Southern House, Cannon Street, London, EC4 
The Ludgate low resistance multi cell mechanical 
dust collector; 80 per cent efficiency for particle 
sizes down to 20 microns. Publication 7013. 


Valves and Fittings. MEYNELL AND Sons Lt. 
Montrose Street, Wolverhampton. Valves of all 
types, plug cocks, unions, mixing valves, spta) 
nozzles, level controls, etc; 36 page catalogue. 


Boilers. | BOUELLAT ENGINEERING Ltp., Bondwa) 
House, Bondway, London, SW8. Hot water and 
steam boilers with capacities from } million to 
15 million Btu per hour. Design combine 
sectional and water tube types for pressures up 
150 lb per sq. in. Both natural and forced circu: 
lation versions, solid-fuel fired. Catalogue. 


The Reviewers 


Dr. Cresswell has worked as senior metallurgist 
on research and development in the field of 
metal fabrication at British Oxygen Research 
and Development Limited since 1950. He 
obtained his M.Sc. at Birmingham and his 
Ph.D. (Eng.) at London. He is a Fellow of the 
Institute of Metals. 


Mr. P. A. Daisley, A.LS., F.S.S., A.M.LE.L, 
is employed by the Metal Box Company 
Limited as an industrial statistician Tes 
ponsible for the statistical service section in 
the company’s quality control division. 


Dr. J. S. M. Botterill, who is a lecturer in the 
department of chemical engineering, University 
of Birmingham, obtained his B.Sc. in physics 
and his Ph.D. in chemical engineering; he 's 
also an Associate of the Society of Instrument 
Technology. He was formerly a scientific 
officer with the United Kingdom Atomic Energy 
Authority Industrial Group. 
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At the Olympia Exhibition 


s might be expected at such a large exhibition 
there are many and varied new products and 
rocesses. Plastics are news—especially ptfe, 
but other new materials are also being made 
which are intended not only as a designers 
nightmare, but also as his solution to difficult 
problems. Many material applications tend to 
te overlooked, but are in fact represented—the 
problem solved, and the material successfully 
doing its job in the many new pieces of equip- 
ment on show. 
DRY BEARING MATERIALS 
Glacier are featuring, for the first time at the 
exhibition, their range of dry bearing materials 
and surface treatments. Nearly 400 bushes in 


Fic. 2 Deloro  Stellite 
have mechanised the spray- 
fuse process Of hard-facing. 





type DU have been fitted in the Rolls-Royce 
Avon engines which power the Comet 4. 
Apart from the remarkably low frictional pro- 
perties of the material which enable it to run 
completely dry, it will operate satisfactorily at 
temperatures as low as 20°C and as high 
a about 330°C. It is impervious to most 
corrosive liquids. 

DQ is a solid moulded ptfe-plus-filler material 
which is available from stock in the form of 
tubes and rods up to 2in diameter and 7 in 
long. It may be machined to produce awkward 
or very small shapes or may be directly moulded. 
Glacier Metal Company of Wembley, Middlesex, 
also offer two dry bearing surface treatments. 
DG is a molybdenum disulphide and ptfe mix- 
ture which is resistant to the flow of liquids and 
gases, while DL is pure molybdenum disulphide 
a carrier. The latter is particularly suited to 
atomic energy applications where there is a high 
level of radiation. 

The makers add, “ it is true that to design some 
heavy duty mechanisms to run dry would involve 
increasing bearing areas prohibitively, but these 
rpg have such load/speed characteristics 
‘at a wise designer will at least consider the 
Possibility of a dry design.” 


PTFE PACKINGS 


Lombination of strong, fibrous heat resistant 
a with chemically resistant ptfe should 
yield the answer to many an arduous problem. 


Beldam Asbestos of Hounslow, Middlesex, have 
suggested packing materials and cloth jointings. 
They have gone further than suggest; they make 
them—Lascarflon White and Blue packings are 
asbestos yarns treated with ptfe to give high 
resistance to temperatures up to 300°C; they 
are supplied as sets of ready cut rings or as lengths 
in sizes up to lin in round or square section. 
Newer still are their range of proofed cloth 
jointings for use on pipe lines, inspection covers, 
manholes, and other equipment in service with 
corrosive liquids and strong acids. These 
Lascarflon jointings are designed for use at 
pressures up to 2001lb per sq. in and tempera- 
tures up to 350° C, and are supplied in the form 
of sheeting, tape, or ready cut joints in any 
required shape or size. 


CALCIUM SILICATE INSULATION 


Attainment and maintenance of high tem- 
peratures demand either large amounts of 
energy, or small amounts of good insulation. 
It was inevitable that in their search for such 
new materials, Newalls Insulation should find 
and manufacture an EHT brand—for extra high 


temperatures. This however is not new and is 
already keeping several hot spots cosy. More 
“recent” is their Newtherm calcium silicate. 


Made by the firm in Washington, County 
Durham, it comes in a wide range of sizes in 
slab and pipe sections. At temperatures up to 
1,400° F it retains nearly all its original strength 
—S55 Ib per sq. in for 5 per cent reduction in com- 
pression, and maintains low values of thermal 
conductivity. The latter property is perhaps the 
most important; typical values are 0-375 Btu 
per in per sq. ft per hr per degree F at a mean 
temperature of 150° F, and 0-78 at 800. 

A particular feature of Newtherm is its resist- 
ance to moisture. Even when actually im- 
mersed in water it retains its strength. More- 
over, it remains unimpaired both in this property 
and in thermal efficiency after drying out. Its 
density is 12 to 14 lb per cu. ft. 


CAST IRON WELDING 


101 and 104 are quite ordinary numbers which 
refer to two out-of-the-ordinary brazing rods. 
Suffolk Iron Foundry (1920) of Stowmarket, 
Suffolk, are announcing and exhibiting these two 
new Sifbronze processes. 101 appears in the 
form of a new filler rod and a tinning flux 
specially developed for icast iron—104 as rods 
in the same alloy, but flux coated for fast con- 
tinuous production. The old sluggishness of 


Fig. 3 The newest spray coating by 


Metco is tungsten carbide bonded with 
a_chromium-boron-silicon-nickel alloy. 








Rod and tube made in 


Fig. 1 
ptfe plus filler is readily mach- 
ined to small or intricate designs. 


flow across the joint faces is said to have been 
completely eliminated, and a far greater degree 
of penetration of bronze into the parent metal 
makes peeling of joints something of the past. 
The application of the 101 materials is slightly 
different from the orthodox, and consists of 
initial tinning of joint faces followed by normal 
filling by standard Sifbronze techniques. Joints 
are stronger than the parent metal. A different 
flux on the 104 rods has been newly developed 
and has a strong scavenging action on cast and 
malleable irons. 
AUTOMATIC SPRAY FUSING 

A prototype unit is being introduced at the 
exhibition by Deloro Stellite of Solihull, Warwick- 
shire, to mechanise the spray-fuse hardfacing 
process. This is a smartened-up version of an 
obvious machine—in effect a lathe, with a 
powered carriage running on rollers and carrying 
a spray gun and fusing torch in tandem. Like 
the recently introduced sprinkle-fuse process, 
this is designed to take the “ if’s * and “ so long 
as’s”” out of hardfacing. Correct gas and 
powder feeds are supplied automatically but, 
perhaps more important, the final fusing is 
controlled by an electric eye which eliminates 
any chance of error due to partial fusing. 


WELDING THIN ALUMINIUM 


The welding of aluminium by the inert-gas, 
metal-arc process has been extended to thinner 
material than has been possible hitherto by means 
of an experimental “ pull-through ” welding gun. 
Work has been carried out on the method in the 
research laboratories of the British Aluminium 
Company at Gerrards Cross, Bucks. 

The drive of standard Argonaut Mark dl 
equipment was altered by fixing new reduction 
gears, to allow wire speeds of over 1,000 in per 
minute. Attempts to pull the wire off 10 1b 
reels fixed on the wire drive carriage were not 
entirely successful but the method of fitting a 
small reel to the back of the gun as incorporated 
in the ‘* West-ing-arc’’ and “ Midget” guns 
was adopted with success. With 0-030 and 0-020 
in wires very little difficulty was experienced 
from burn-backs. 

The minimum current for spray transfer 
proved to be 75A for 0-030 in, down to 40A for 
0:015in wire. Experience with the experi- 
mental unit indicated that the technique could be 
applied to aluminium components down, in some 
cases, to 0:064 in thick. To facilitate welding 
of 0-048 in material, thinner wire of 0-015 in 
diameter is required, but there are more diffi- 
culties in obtaining reliable feeding. The main 
fields of application over the tungsten-arc process 
appear to be for fillet and lap joints where a 
filler rod is essential. 


HARD WEARING COATS 


The latest coating to come from the Metco 
ThermoSpray Type P gun is tungsten carbide, 
with a bond of self fluxing chromium-boron- 
silicon-nickel alloy. Such coatings will outwear 
hardened steels from 3 to 10 times and with their 
relative cheapness, these powder sprays are 
attractive for many parts which have to with- 
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Fig. 4 New cast steel pipe fittings have 
properties equivalent to the wrought articles. 


stand sand, acid sludge, or general abrasion. 
Temperature of the article being coated is below 
1,400° F and spraying speeds of 8 to 10 1b per 
hour are possible with deposit efficiencies of 
95 to 99 per cent. The powder is termed 31-C 
and is. exhibited by the Metallizing Equipment 
Company of Chobham, near Woking, Surrey, 
who also supply the gun and will instruct in its 
use. 

In recent years the same company has been 
promoting sprayed ceramic coatings. With 
high speed and efficiency the engineer may now 
apply coatings of alumina or zirconia—the former 
(type 101) with a melting point of 3,700° F, and a 
particle hardness of 9-0 on the Moh scale, and 
the latter (type 201) with a melting point of 
4,600° F and a particle hardness of 8-0. Both 
are good insulators and are resistant to abrasion. 
PARAMOUNT CAST PIPE FITTINGS 

Non-standard radii of bend or wall-thickness 
are two of the design variables which make 
APV Paramount cast pipe fittings attractive. 
The latest range, made at Crawley, Sussex, 
and exhibited by the company, are of * Forging 
Quality,” and are supplied in conformity to 
American specifications ASA B.16.5 and B.16.9, 
and the corresponding British Specifications 1560 
and 1640. 

The Paralloy casting technique offers special 
flexibility to the designer who requires the 
performance of a forged product from a design 
that is not practicable from forging methods. 
The most frequently used alloys are 18/8 stainless 
steels containing niobium and molybdenum— 
types 347 and 316, but for operating temperatures 
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Fig. 5 Stimulated by demands 
from nuclear engineers, Accles 
and Pollock are making a range of 
extended tubing in the new metals. 


down to 200° C, such fittings are successfully 
produced in the fully austenitic compositions 
17/10 and 19/10, which correspond to types 304 
(modified) and 347 (controlled niobium) respec- 
tively. As a guide to the performance of these 
alloys at sub-zero temperatures, minimum Charpy 
V-notch impact figures of 20 and 50 ft-lb (tested at 
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200° C) are maintained in the last two alloys. 

Particularly with the larger flanges and fittings, 
Paralloy Forging Quality components offer 
appreciable savings in cost, but are more expen- 
sive of course, than the “ commercial ”’ casting 
qualities. All units are fully radiographed and 
pressure tested and several have been accepted 
for trials by petroleum and _ petrochemical 
interests in the United Kingdom, Europe, 
and the United States. 

TUBES IN NEW METALS 

Nuclear engineering has provided a powerful 
stimulus to development of seamless tubes in the 
“new” metals—titanium, zirconium, niobium, 
tantalum, vanadium, molybdenum and beryllium, 
and the exhibits of Accles and Pollock, Oldbury, 
Birmingham, illustrate just how far techniques 
have advanced. One of the earliest tube making 
processes, cupping and drawing, has been revived 
for tantalum, niobium and vanadium. In this 
process, which long ago fell into disuse for con- 
ventional steels, a disc is pressed into a cup 
and then elongated into a tube. Helically- 
convoluted flexible tubing and bellows made 
from thin-walled tubes are manufactured by a 
high-speed swaging operation. In addition to 
normal production in austenitic stainless teels, 
samples have also been made in other metals 
such as inconel, titanium zirconium and niobium. 

To make helically-gilled tubing, as illustrated, 
a special process is being developed to roll the 
gills in thick-walled tube. New equipment is 
now being commissioned on which it is hoped 
to produce tubes up to 20 ft long and up to 6 in 
crest diameter with surface area ratios in excess 
of 6:1. Gilled-tube development has _ been 
concentrated on mild steel but trial batches have 
also been made in stainless steel, aluminium and 
magnesium alloys, zirconium, titanium and 
composite materials. 

WELDED WIRE WOUND TUBES 

Clayton Dewandre have been producing their 
wire wound heat exchanger tubes in a variety 
of metals, but the limitation on temperature has 
always been set by the melting point of the 
solder. For copper to copper and copper to 
brass they have used soft solder. More recently 
a method of induction brazing the wire winding 
to the tube has been developed using copper- 
silver brazing alloys which is applicable to com- 
binations with mild or stainless steels. Now 
has come welding—for heat exchangers of gas- 
cooled nuclear reactors, steam raising plant and 
other high temperature installations. Constructed 
entirely of steel loops on a steel tube, the welded 
units will be available in basic tube sizes of 
1 to 24 in o.d. and with diameters over the wires 
of up to 44 in. 

The spirally-wound elements of the tube 
produce surface ratios as high as 20:1, which 
impart high heat transfer characteristics at low 
gas velocities. Normally, heat transfer from 
fluids is sufficiently fast in a tube with a smooth 
bore to match heat transfer to the gaseous 
medium, but for applications with low conduc- 
tivity liquids such as oil, two further special 
types are made with internal surface extension. 
The two types are illustrated, both being internally 
soldered. The whale range of tubes, in sizes 
from 4 to lin o.d. and 3in to 24in over the wires, 
is made by the company at their Titanic Works, 
Lincoln. 


RUBBER FENDER 


A rubber sandwich which gives all round 
protection to harbour installations has been called 
the *‘ Raykin Fender.” Made in a specially 
developed rubber compound set between steel 
plates, it is said to be virtually unaffected by corro- 
sion, rotting or ageing, the secret being, the 
makers say, in multiple coats of neoprene applied 
over the usual coats of primer. Sandwich 
assembly bolts, nuts and washers are cadmium 
plated. Several of these units, made by the 
Andre Rubber Company of Surbiton, Surrey, 
are already absorbing bumps (from learner 
helmsmen?) in harbours and jetties throughout 
the world. 
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TUP BELTING IN NYLON 

A feature of the display by Small 
is their Roko heavy tup belting used onad 
stamp. This is normally made from bine 
tenacity nylon yarn, but can also be supplieg 
Terylene. The nylon drop stamp belting h, “ 
much longer operating life than normal : 
belting; records of up to three times the i 
have been obtained. A complete Tange ” 
sizes is made for tup weights of from 5 cwt : 
18 tons. Little internal stress is caused when th 
belting is flexed round lifting pins and what 
little stress there is does not seriously affect the 
resilient nylon fibres. This combination ui 
flexibility with resistance to shock loading and 
long life, forms the prime essential for itn 
and sling belting for the drop forging industry ' 


and Parke, 


Fig. 6 Surface ratios of 20:1 ar 
obtained in these heat exchanger tubes 
The latest developments are inter. 
nally extended and welded tubes 


The latest addition to the range of industrial 
textiles made by Small and Parkes, Manchester 9, 
is their Roko nylon transmission belting, which 
is already proving its worth on several tough 
cotton mule down-drives. This belting has a 
cotton pile driving surface with heavy cord 
edges, and is designed to combine flexibility and 
strength with pulley grip and good fastener- 
holding properties. 


Fig. 7 Drop stamp- 
ers are turning more 
and more to tup belt- 
ing made from nylon 
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ALUMINIUM SUPERSTRUCTURE IN ORIANA 


Erection of the 1,040 tons of aluminium in the superstructure of ** Oriana,” 
the 40,000 ton Orient liner now building at the Barrow-in-Furness ship- 
yard of Vickers-Armstrongs Limited, has commenced. The ship is due 
for launching in the autumn of this year. 

The work is the largest all-welded aluminium superstructure ever 
built into a ship—in fact, there is more aluminium than in any other 
ship’s superstructure, because previously steel stiffeners have been used. 
It comprises five decks, two bridge decks and all upper works, complete 
with internal structures. 

The total area of bulkhead and deck plating is nearly 350,000 sq. ft 
and there will be 20 miles of special extruded aluminium section. Approxi- 
mately 90 per cent of the structure is prefabricated and welded in the 
assembly shops, where work on it started in mid-January, before being 
built into the ship. Welding is carried out by hand and automatic 
machines using the Argon gas-shielded metal arc process. 
bulbous bow has been erected and now gives an unusual appearance 
to the shipyard. 

Oriana, costing some £124 million, is the largest passenger ship built 
in Britain since the Queen Elizabeth 20 years ago. 
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The ship is over 800 ft in length. 


The all-ewelded superstructure was largely prefabricated. 


HIGH-DUTY UNDERCARRIAGES FOR AIRCRAFT 


The F.27 Friendship passenger aircraft, the first 
of which has just been delivered to Trans- 
Australia Airlines, are fitted with undercarriages 
designed and made by Dowty Equipment 
Limited, of Cheltenham. The same under- 
carriages are also fitted to the Friendships 
recently delivered to Aer Lingus, as well as to 
an American version of the same aircraft made 
under licence by Fairchilds. The Fairchild F.27 
is believed to be the only US-built aeroplane 
to be equipped with British undercarriages and 
these were shipped by Dowty’s ready assembled. 
The average distance between stages on the 
routes operated by West Coast Airlines, USA, 
is only about 80 miles, so that the average figure 
for landings and take-offs per flying hour required 
of the landing gear of their aircraft are therefore 
exceptionally high. F.27’s are known to have 
already logged over 10,000 landings in the United 


States and the figures indicate few teething 
troubles. The TAA’s 12 Friendships will 
operate over route stages of 80 to 360 miles, 
with a utilisation rate averaging 3,000 hours per 
year per aircraft, and a landing average of once 
an hour. 

The main undercarriages are rearward-retract- 
ing, twin-wheel units, incorporating oleo-pneu- 
matic shock-absorbers. The undercarriage is 
folded by a mechanical linkage, operated by a 
pneumatic ram, and each unit is supported and 
locked in the down position by a drag stay and 
a lock strut. 

The lever suspension nose undercarriage, which 
is forward retracting, also incorporates an oleo- 
pneumatic shock-absorber. It is fully castoring, 
self-centering from 30° on either side of the 
trailing position, and steerable within 60° either 
side of this position. 


BOUNDARY LAYER CONTROL FOR TROOP CARRIER 


A new version of the C-130 Hercules transport 
aircraft which will use both propjet and turbojet 
engines, is under development in the Lockheed 
Aircraft Corporation’s plant at Marietta, Georgia. 

By the application of a ‘ boundary layer 
control” system the new troop/cargo carrier 
would be the first high-speed transport capable 
of meeting the newest USAF requirement for a 
STOL (short take-off and landing) assault 
transport. Though boundary layer control, to 
provide short take-off and landing capabilities, 
has been considered for application to aircraft 


QUICK-ACTION 
PIPE COUPLING 





for a number of years, and some systems have 
been used on other aircraft, this will be the 
largest aircraft in America to be so equipped. 

The use of boundary layer control involves 
a controlled flow of air over the wing and tail 
areas to reduce stalling speed. Disclosure of 
plans for the new aircraft came with an announce- 
ment that the USAF’s Air Material Command 
has awarded Lockheed a contract to build a 
flying test-bed C-130 capable of further reducing 
the already short take-off and landing distances 
of the C-130. 


A quick-action pipe coupling for use on pneu- 
matic or hydraulic pipelines has been developed 
by Simon Handling Engineers, Stockport, cap- 
able of withstanding considerable pressures, and 
equally suitable for use on rigid or flexible pipes. 

Lever and claw fastenings make or break con- 
nections in a fraction of the time required for 
previous unions, and a fitted rubber sealing ring 
gives an airtight connection. 

Each coupling consists of two rings with 
flanged ends. Fixed to one ring are the spring- 
loaded claw fasteners. A connection is made 
when the two flanges are united and the claws 
closed over the joint, so that the flanges are held 
tightly together forming an air-tight seal. The 
levers and claws are designed to slide easily over 
any surface, and when the connection is broken 
the toggles are spring-loaded against the pipe to 
minimise damage risks. Couplings are made 
for welding on to 2 to 8 in thin-walled rigid or 
flexible pipes and for screwing on to heavier 
pipes. 


The large 








The large bulbous bow 
has just been erected. 


GLASS FIBRE 
ENGINE CASINGS 


The illustration below shows a glass-reinforced 
plastics casing now in production by W. and J. 
Tod Limited, Ferrybridge, Weymouth, for 
the Bedford 60 and 90 h.p. diesel industrial 
units. These units are distributed in the United 
Kingdom by RJC Motors and Marine Engines 
Limited, Saltdean, Sussex, to whose order the 
glass fibre casings have been made. The advan- 
tages of this type of material are that it is non- 
corrosive, requires no repainting, and is un- 
affected by prolonged exposure in all climates. 
The casings have good sound and heat insulation 
properties, with no drumming. 

As large numbers of these units will be destined 
for the tropics particular attention was paid to 
the problem of ventilation. The entire sides 
were each formed by two hinged doors fitted 








Particularly suitable for service 
in the tropics is this glass fibre 
casing for Bedford 60 and 
90 h.p. diesel industrial units. 


with stays to hold them open at any desired 
angle, and also to give ready access to the engine. 
The front moulding incorporating inlet louvres 
is also hinged for access to the glass fibre trans- 
lucent 15 gallon fuel tank, and for hand starting, 
should this ever be necessary. A_ recessed 
instrument panel and outlet louvres are moulded 
in the fixed rear section. The top moulding is 
divided and hinged off centre, the larger section 
opening for further access to the engine. The 
last of the nine mouldings used in this assembly 
is the fan ducting, which bolts directly behind the 
radiator to increase its efficiency. Mouldings 
throughout are pigmented in a wide range of 
colours with the engine maker's monogram 
moulded in a contrasting colour. 
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DESIGN AND EQUIPMENT 


OF DRAWING OFFICES 


By F. J. LANGDON, B.A., D.PHIL., Building Research Station, DSIR 


N THE phase of renewal and development 
through which industry has been passing 
during the last ten years, many firms have 
extended plant while others have developed 
entirely new premises. 

In the same period, new methods of design 
and construction have transformed the style and 
appearance of all types of industrial building. 
With the problems posed by present day needs 
have come new techniques making possible new 
standards of efficiency, comfort and hygiene. 
These changes have influenced drawing offices 
as much as other buildings, so that an up-to-date 
drawing office is very different from one of 
20 years ago. 

In the past, with few exceptions, drawing 
offices followed a common pattern largely 
dictated by traditional methods of construction. 
Solid brick or masonry walls pierced at intervals 
by windows, limited roof spans, wooden floors 
covered by dark linoleum, simple wooden plan 
chests and drawing boards equipped with 
T-squares; such were the typical features of 
many drawing offices before the war. 




































Today, designers and architects are offered a 
wide choice in both construction methods and 


equipment. Walls may be continuously glazed, 
roof structures can span large areas without 
intermediate supporting columns. Lighting may 
be incandescent or fluorescent, general or local, 
a wide variety of flooring materials exists, 
furniture is often of metal, draughting tables 
frequently replace drawing boards, and storage 
methods range from vertical files to microfilm. 

It is therefore much easier to meet the needs 
of a particular office, but at the same time it is 
more difficult to settle on a specific design of 
building, layout or equipment. A field of 
planning has opened up in which the actual 
decisions are increasingly made by specialists, 
but in which managers and chief draughtsmen 
feel the need for information and guidance if 
the office is to meet their requirements. 

To try and answer some of the more important 
questions which arise in planning a drawing office, 
the Building Research Station of the Department 
of Scientific and Industrial Research recently 
undertook a study of ten drawing offices in 
different parts of the country and in various 
branches of engineering, representative of current 
practice. 


This article is Crown Copyright reserved. 


Drawing offices should be purpose designed. 
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Part 1—Lighting 





To find out what features make for 


a good drawing office, the Building Research Station have conducted a survey of 
ten existing offices in different areas of the country and representative of various 


branches of industry. 
Lighting is dealt with in this issue. 


The article is a short report of the principal findings, 
Space requirements, the layout of boards and 


reference tables, and equipment will be discussed in a subsequent issue. 


The survey, which was carried out by means of 
physical measurements, work study and inter- 
views with staff, bore mainly on the success of 
different lighting methods, and systems of layout 
and equipment, though numerous other problems 
were touched upon as they arose. This article 
is a short report of the principal findings. It is 
not concerned with the methods used in the 


Fig. 1 (below) Drawing 
office lit from one side 
Artificial light 


a 


no =~ 


only. 





is needed on the side 


furthest from windows. 


ment of the office as a place to work jp 

The characteristic features of the offices with 
the best daylighting were (1) siting, (2) Shape, 
(3) that they were lit from above. Siting and 


orientation of the office is important, for upon 
the direction of the walls containing the maip 
areas of glazing depends the optimum dj. 
tribution of daylight through the room. Again, 
































Fig. 2. Large drawing 
office employing top 
lighting. Daylighting 
is uniform throughout 
room. Note diffusing 
screens under the roof 
lights. 


survey, nor with the detailed results from each 
office, but deals with each subject, beginning 
with lighting, as a potential design problem. 


Daylighting 


Over 85 per cent of a draughtsman’s work is 
carried out in daylight hours and it seems 
generally agreed that good daylighting is vital 
to drawing. It may therefore seem surprising 
that the bulk of the 340 draughtsmen interviewed 
failed to rate good daylighting as the most 
important requirement of a drawing office. 
This was irrespective of whether work could be 
performed without assistance from artificial 
lighting—in many of the offices visited, it 
could not. Although: agreeing that it was 
important, draughtsmen consistently placed 
adequate space and good ventilation before 
daylighting, regardless of whether their office 
was well or poorly lit. One reason for this 
consistency may be that where daylighting was 
good, other amenities also tended to be of a 
high standard, and vice versa. Nevertheless, 
the survey made it clear that offices with good 
daylighting gave greatest satisfaction on all 
counts, so that, though not the prime con- 
sideration, good daylighting is an extremely 
important factor in the draughtsman’s assess- 





to maintain a reasonable level of daylight away 
from the windows, an unobstructed skyline is 
essential, while at the same time, if the glazed 
areas face south-west, glare may result from 
low angle sun. 

In view of the risk of glare introduced by large 
glazed areas, and the difficulty of obtaining 
adequate daylighting deep within the room, tt 
is perhaps best to consider roof lighting as the 
main source of daylight, wherever this is possible, 
rather than large windows in the walls. This 
bears on the second point, that of shape. The 
best shape for an office is a simple rectangle, 
rather than irregular T or L-shaped areas. 
Curves, alcoves and re-entrant corners should 
be avoided. If roof lighting is used, the office 
should be as deep as possible, since layout 1s mort 
flexible and space is used more economically 
than is possible with a long narrow office. 
Though adequate daylighting may be achieved 
without top lighting by restricting the width ot 
the office to a double row of paired boards with 
a central gangway, this solution is only practic 
able in a fairly small office on a reasonably open 
site. Where the room is very long, circulation 
will be impaired, it will be difficult to provide 
adequate storage space, and choice of layout will 
be somewhat restricted. 

Where roof lights or monitors can be used, 
the quality of daylighting that they provide 's 
superior to that given by wall glazing and results 
in more even distribution and less glare, though 
with top lighting it may be necessary to provide 
some means of reducing solar heat gain 1 
summer and brighten the glazed areas after dark 
during winter. This problem is avoided when 
monitors are used, or alternatively, translucent 
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y be suspended across the roof lights, 


eens ma across t 
an 2. When top lighting is not feasible, 
* tinuously glazed curtain walling is increasingly 
0 


ting Use to obtain maximum — daylight. 
Although the large glazed areas certainly admit 
ee daylight, they can be a source of glare. 
Sete the skyline Is clear this can be reduced 
py limiting the height of the glazing and by 
voviding sunblinds on the sides facing south; 
a blinds, however, must not interfere with 
ventilation. A further advantage of curtain wall 
glazing is that the absence of intervening window 
iers may make for more flexible layout. 
— 1 shows a modern office lit by curtain 
walling from one side only. Although this 
,dmitted so much light that sky glare was a 
common complaint, the draughtsmen furthest 
from the windows required artificial light during 
daytime. Fig. 2 shows another office, this 
time lit by top lighting. Although the office is 
very wide, daylighting is everywhere adequate, 
without glare from windows (which serve only 
for viewing the scene outside), while solar gain 
and after-dark contrast is avoided by translucent 
screens across the roof lights. 

A daylight factor of around 5 per cent* at the 
working plane was found to be an essential 
minimum for a drawing office, though the 





attainment of this standard does not, by itself, 
automatically ensure good daylighting, since a 
number of variables, other than intensity, are 
involved. To obtain a satisfactory balance of 
brightnesses within the room, a suitable colour 
scheme should be selected for walls, ceilings, 
floors and furnishing. 


Artificial Lighting 


Drawing offices may be lit artificially by general 
lighting supplemented local lamps at the drawing 
board, or by general lighting alone. Sources 
may be either fluorescent or incandescent, alone 
or combined. 

_ As a result of the high intensities obtainable 
rom fluorescent lamps, high level general lighting 
systems are now very widely advocated. It is 
claimed that they offer considerable advantages 
over local lighting, chiefly a high level of overall 
illumination, absence of shadows and greater 
flexibility of layout. These are undoubtedly 
desirable features for which to aim, though it 
appeared that the various general lighting systems 
studied in the survey failed to give greater satis- 
laction to the users than did local lighting systems, 
and they did not seem inherently superior in any 
Way. The main reason for this appeared to be 
that the technique of general lighting poses a 
number of design difficulties not easily overcome. 

The principal difficulty for a general lighting 
be g tn i of Levels of Daylighting in Build- 
by HMSO. Ing Research Digest No. 80, published 
‘a. Gloag and M. J. Keyte, * Rational Aspects 
ieaat uae in Building Interiors.” Architects 

» March 1957. 
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system is that of getting the right amount of 
light to all surfaces—including drawing boards 
sometimes nearly vertical—and avoiding distract- 
ing glare from horizontal surfaces, often covered 
with white drawing paper. To do this success- 
fully, sources must be very carefully sited and a 
correct balance of brightnesses obtained. The 
findings of the survey suggest that a suitable ratio 
for these might be, ceiling 7:: drawing paper 10:: 
other surfaces 1, with intensities around 50 to 
100 Im per sq. ft.* It is important to remember 
that when horizontal working surfaces receive 
501m per sq. ft, only about 301lm per sq. ft 
will fall on boards which are tilted sharply. 
The suggested values will be obtained more 
readily with fluorescent lighting where the 
office is of any considerable size, though a small 
office may be lit satisfactorily by general incan- 
descent lighting, as shown in Fig. 3. 

The results obtained from the offices studied 


Fig. 3 
office lit at night en- 


Small drawing 


tirely by overhead 


incandescent lighting. 


Fig. 4 (above) Louvred 
fluorescent 


lamp fit- 
ting giving glare-free 
distribution of light. 


tend to suggest that a general lighting system, 
supplemented by local adjustable lamps is, in 
general, the most satisfactory. General lighting 
should then give an overall level of about 
25 to 30 Im per sq. ft, and this should be evenly 
distributed throughout the room, with local 
lamps giving 100 to 150 Im per sq. ft over a 
restricted area of the drawing board. Overhead 
fixtures should throw a generous amount of light 
upward for redistribution by the ceiling and 
should have a cut-off angle that will obscure 
direct vision of the source. 

It is sometimes suggested that the socket 
outlets required for local lighting restrict flexi- 
bility of layout. Whether this is so or not, the 
alleged disadvantage is offset by the fact that 
with general lighting, the relative position of 
drawing boards and fittings is often critical 
(unless an illuminated ceiling is employed) so 
that shifting any boards results in uneven 
lighting and multiple shadows. 

The chief advantages of local lighting are lower 
initial cost, less critical design factors, flexibility 
through ease of adjustment in operation and, 
finally, that it gives the draughtsman the right 
conditions for concentrating on his work; 
namely, a bright area at the board surrounded 
by less bright areas at a distance. 

Very naturally, the draughtsman feels the need 
to be able to control some part of his environment 
and local lighting enables him to do just that. 
As compared to local lighting, general lighting 
is relatively fixed, distant and impersonal. This 
is not to say that general lighting is to be rejected 
as a system. At present, however, the balance 


* 1 lumen per square foot 1 foot candle. 


Design 


of advantage appears to the draughtsmen to 
lie with local lighting, and further improvements 
to general lighting systems are required to make 
them decisively superior to local lighting. The 
strong preference for local lighting was best 
expressed by a draughtsman using general 
lighting who said, “the reason we prefer local 
lighting is that we have never been offered a 
satisfactory substitute.’ Lastly, it is well to 
remember that not only are design factors 
critical with a general lighting system, but 
correction of mistakes later can be a difficult 
and expensive business. 

In choosing between fluorescent and incandes- 
cent lighting it again seems that neither system 
has any intrinsic advantages. It is true that 
fluorescent lighting can yield higher overall 
illumination levels and should certainly be 
considered for a large drawing office. The 
survey showed that fluorescent lighting is today 








received very favourably by draughtsmen, especi- 
ally where it has been in operation for any length 
of time. 

Fluorescent fittings should be sited to avoid 
shadows. This is often best done by placing 
tubes at an angle to the board, as in Fig. 4. 
While the fitting must have enough cut-off to 
avoid glare from the tube, it should throw light 
on to the ceiling and over a wide area below. 
For this purpose, fittings using translucent 
louvres appeared more satisfactory than other 
patterns. Open trough fittings tended to restrict 
the throw of light in trying to obtain adequate 
cut-off and often give patchy, uneven lighting. 
Far too many of the fittings seen gave no upward 
light and thus made no use of the ceiling to 
redistribute light. 

The chief aim must be to achieve uniform distri- 
bution in the ratios suggested previously, whether 
fluorescent lighting is rupplemented by local 
lighting or not. In very few cases will unscreened 
tubes be satisfactory, even where ceiling heights 
are sufficient to avoid direct glare (as in small 
high rooms in converted older buildings) since it 
is difficult to avoid multiple shadows and 
reflections at the drawing board. 

A number of fittings are now available, such 
as that shown in use in Fig. 4, which employ 
both transverse and lateral louvres, and also 
permit light to pass upward. The need for 
adequate lateral shielding is increased by recent 
advances in the design of lamps, which are now 
considerably more efficient. The average bright- 
ness of fittings at view angles less than 45° from 
the line of sight should not exceed 1,000 foot- 
lamberts. 

Results of the survey suggested that in general, 
the most satisfactory artificial lighting system 
giving illumination at the levels recommended, 
with maximum flexibility and simplicity in design, 
is one using overhead fluorescent lighting from 
louvred fittings, supplemented by adjustable 
incandescent lamps at the drawing-board. 


To be continued 
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FOR RECIPROCATING ENGINES 


Instantaneous Cut-off Achieved 


The following communication has been received 
from Mr. R. Malpas and Mr. O. P. Woodroffe of 


the Engineering Department of ICI (Heavy 
Organic Chemicals) Limited, Billingham, County 
Durham. 


We would like to bring to the notice of your readers 
a particular design of over-speed trip mechanism 
with more reliable action for use on reciprocating 
engines. 

Most reciprocating-engine over-speed trips are of 
the type shown in Fig. |, where a drum rotated by the 
engine crankshaft carries a hinged weight restrained 


Latch 


L amount of initial compression of the restrain- 
ing spring 

r increase in the radius of centre of gravity of 
the weight. 


The first condition to be satisfied is that at the trip 
speed the centrifugal force on the weight and the 
restraining force on the spring must be balanced. 
Thus :— 

WwW w*?R 


AL (1) 


The second condition—the condition of instan- 
taneous action—is that any increase in radial move- 
ment of the weight must cause an increase in centri- 





Fig. 3 (right) Re-designed 
over-speed trip assembly. 
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Fig. 1 (left) Typical over- 
+ speed trip assembly for 
reciprocating engines. 
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by a helical spring. The mass of the weight, the 
design of the spring ard the speed of rotation of the 
drum are arranged so that at an engine speed usually 
10 to 15 per cent above the normal maximum the 
weight has turned outwards for a distance sufficient 
to trigger off the shut down mechanism. 

It has been our experience that these devices as 
fitted by engine manufacturers are too coarse in action. 
That is, the weight starts to move outwards at a speed 
well below the trip speed in order that it can travel 
the full distance required to trigger off the shut-down 
mechanism at the designated speed. Tests on a 
special rig, using a stroboscope to arrest the motion 
visually, showed that for one particular design the 
weight started to move at 800 r.p.m. and reached its 
full radial travel at 880 r.p.m. (the device is geared 
up from the crankshaft about 2-4 times). 

This coarse action led directly and indirectly to 
instability of operation of the engines. The machines 
are required to run continuously and inadvertent 
stops caused by the over-speed trip triggering off 
the shut-down mechanism at normal running speeds 
caused embarrassment. A preliminary consideration 
of the troubles led to the conclusion that the spring 
should be designed so that the weight moved outwards 
for the full distance required over a smaller speed 
range. More detailed consideration showed that the 
problem could be solved by designing the spring so 
that a weight arranged to move wholly radially was 
held against the drum until the trip speed was reached 
at which point any rise in speed caused an increased 
centrifugal force on the weight greater than the 
increased restraining force resulting from the radial 
movement of the weight. That is, the system was 
designed to be unstable at the trip speed such that the 
weight would move outwards a distance, limited only 
by stops, for an infinitesimally small increase in 
speed. 

Referring to Fig. 2, the theory is developed simply 
as follows :— 

W = mass of the moving weight 

w angular velocity of the rotating drum at the 

trip speed 

R = radius of the centre of gravity of the weight 

A restraining spring const int 
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Fig. 2 (below) 
redesigned 


Basis of 
assembly, 


Weight W 
*+* Including Spring Shaft 
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fugal force 


greater than the increased restraining 
force of the 


spring. Thus:— 

















W w?(R + r) W wR > A(L + r)—ALQ 
. Wow'r>Ar 
and Ww?>A 
Substituting from (1) 
L 
A ~X 
R 
L 
or a> ] ‘ : . 3) 





Equation (3) shows that, to make the system 
substantially instantaneous in action, the amount 
by which the restraining spring is initially compressed 
must be greater than the radius of the centre of 
gravity of the weight. 

An over-speed trip device was designed on this basis 
and is shown in Fig. 3. On the test rig the weight 
moved the full radial distance over the speed range 
of 872 to 880 r.p.m. Friction in the guides prevented 
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completely instantaneous action. Several such devices are 
have been fitted to various engines and have con- al Ci 
pletely eliminated engine stoppages such as previously S 
occurred through the unreliability of the original sho] 
trip mechanism. i den 
The device described is the subject of an application act 
for patent protection. tity 
Although the work described was done on recipto- app 
cating machines, the principle used can be applied to for 
advantage as a triggering device, substantially instan- ; 
taneous in action, for any purpose on all types ol 0 
rotating machinery. 
MINERAL INSULATED CABLE n 
FOR DAMP ATMOSPHERES Ita 
pri 
Mineral insulated cable is noted for its durability de 
and resistance to corrosion and high tempera ch 
tures. It will give function for indefinite periods M 
in extremely humid atmosphere. Because ol an 
these facts it is admirably suited for installations | 
in glass and propagation houses, such as at the Wi 
Royal Botanic Garden, Edinburgh. The Garden A 
has a world-wide reputation and plants typical cr 
of all climates are grown there. li 
Some 5,000 yards of mineral insulated cable W 
have recently been installed there. It connects al 





the thermostats and motorised valves in the steam 
heating system which maintains the required 
degree of humidity in the glass and propagation 
houses. Two of the boilerhouses and sections 
of the lighting circuits are also wired with this 
type of cable. a 
* The cable used was manufactured by British 
Insulated Callender’s Cables Limited, 21 Blooms 
bury Street, London, WI. Installation wa 
carried out by Burgess and Company, Engineers, 
Limited, Bracknell, Berks. 
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METAL FINISHING TECHNICAL SERVICE 


yg many years W. Canning and Company Limited, Great Hampton 
F Birmingham 18, have provided a comprehensive technical 
their electrodeposition, 
nd other metal finishing plant and materials. 
, was decided to expand this service and to concentrate the labora- 
tories concerned in a single building, but — not until 1956 that 
a 
the company’s head office in Birmingham was 


Street, y . 7 
vice for users and prospective users of 
x 


polishing a 


yitable premises became available. In 


; opposite to : = . ° 
oe and the work of equipping it with the 
ae ? 


large variety of plant necessary was started. 
The new technical centre, which is fully equipped 
for analytical, metallurgical, demonstration and 
development work, is now in operation. 
The ground floor of the building is occupied 
by a large electroplating shop, a polishing room 
and a barrel finishing section. Plating tanks 
we arranged in parallel rows, and the fume 
extraction, in accordance with modern practice, 
is from the tank lips, with the ducting carried 
downwards and connected to the main trunking 
under the shop floor. The tanks and controls 





are cased in plastics, the tops of the tanks being 
at common level. 

Several facilities are provided by the plating 
shop. Any form of electrodeposition can be 
demonstrated under normal working conditions; 
acustomer’s components can be plated in quan- 
lity to test the practicability of any proposed 
application; in addition, the plant can be used 
lor research and development work, an aspect 
of the company’s business which is of ever- 


PETROCHEMICAL PRODUCTION 


The problem of bringing industry to Southern 
ltaly is being tackled by both government and 
private enterprise. The latest example of new 
development there is the £34 million petro- 
chemical plant to be built at Brindisi by the 
Montecatini Chemical Company. This will be 
among Europe’s largest petrochemical plants. 

{twill be built in the free port of Brindisi and 
will cover the entire range of liquid hydrocarbons. 
An annual consumption of 1 million tons of 
crude oil and other raw materials, notably 
liquid hydrocarbons, is expected. Production 
will begin in 1960 and somewhere between 2,000 
and 2,500 people will be employed. Some idea 
of the backwardness of the Italian South can 
be gathered from the fact that the plant will 
have to build its own electric generators. When 
operating it will consume twenty times as much 
cketricity as the whole of the nearby city of 
Brindisi. The plant will be sited on one of the 
main roads out of the town. It will convert oil 


from the Middle East into plastics, alcohol and 
other derivatives. 


Brindisi has been chosen because of its 


Some time ago 


year a_ three-storey 


Two lines of plating 
tanks enable various 
forms of electrodepo- 
sition to be demon- 
strated and _ investi- 
gated in the Canning 
technical centre. 


One of the _ labora- 
tories is devoted to 
routine chemical analy- 
sis; others deal with 
lacquers and with 
metallurgical problems. 


increasing importance. A further point is that 
the shop demonstrates very well that clean and 
comfortable working conditions are an essential 
feature of a modern plating installation. Finally, 
of course, the equipment can be used for training. 

Barrel plating equipment is installed as well 
as the tank plating lines, the machines being 
available for same purposes of test, demonstra- 
tion and research. 

For articles which require polishing before and 


geographical position where the heel of the 
Italian boot juts out into the Mediterranean. 
Costs for shipping oil from the Middle East will 
be relatively low. In the past Brindisi has had 
other forms of development on account of its 
position. At one stage it was the rail terminus 
for the packet boats to India. Later on it was 


OUTPOSTS 


A new Canadian company, Frederick Parker 
(Canada) Limited, has just been formed by 
Frederick Parker of Leicester to look after their 
Canadian interests. The new company’s head- 
quarters will be a new block of offices which will 
form part of the depot now being built in the 
Scarborough district of Toronto. The building, 
which was commissioned by Mr. F. W. Parker, 
the company’s joint managing director, during his 
tour of Canada at the end of last year, will be 
used mainly as a warehouse for spares, but will 
also be equipped to deal with heavy machinery. 
This stock of spares and maintenance facilities 





after plating, a polishing section is provided 
adjacent to the plating lines. 

An important branch of the Canning business 
deals with the supply of the necessary chemicals 


and other materials for metal finishing, and 
laboratories are provided at the technical centre 
for chemical and metallurgical investigation of 
customers’ materials and components. These 
laboratories are on the second floor of the 
building together with the administrative offices. 

For routine chemical analysis of plating 
solutions and materials there is a large laboratory 
of orthodox type, provided with new equipment, 
and a separate laboratory deals with problems 
relating to lacquers. An adjacent instrument 
room houses the balances, and such equipment 
as a Vickers projection microscope, a Talysurf 
surface-finish recorder, and a Vickers diamond 
pyramid hardness tester. Micro-hardness testing 
can also be carried out by means of additional 
equipment on the projection microscope. 

A photographic department in the basement 
is equipped for processing photomicrographs 
and lantern slides, and other technical work as 
well as for conventional photography. 

Any problem relating to a customer’s existing 
or proposed metal finishing equipment can thus 
be investigated as required, and tests and demon- 
strations can be carried out, all in the same 
building. Discussion of any project or problem 
is facilitated by the provision, on the top floor of 
the building, of a conference and lecture room, 
with 16 mm sound film projection equipment. 


IN SOUTHERN ITALY 


the centre from which the Fascists ran the 
colony of Albania. Now the prospect of con- 
verting 1,300,000 tons of oil a year to 700,000 
tons of plastics and other chemical products is 
regarded as an exciting one. It may very 
well prove more permanent than the other 
stages in Brindisi’s development. 


IN CANADA 


will enable the company to match the 24 hour 
spares service provided by their American 
competitors. 

Substantial expansion in Canada is envisaged 
by the British Petroleum Company, whose 
subsidiary, BP Refinery Canada Limited, are 
making a $17 million issue of 54 per cent mort- 
gage sinking fund bonds maturing in 1979. It 
will be secured on the assets of the Canadian 
company, which include a petroleum refinery 
at present under construction at Villa D’Anjou 
at the eastern end of Montreal Island on land 
owned by the company. 
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The Giesl 


Blast Ejector 


It has been said that the introduction of the 
Giesl “ ejector *’ exhaust system for steam loco- 
motives ranks in importance with the application 
of the superheater some fifty years ago. Cer- 
tainly the ejector, designed by the Austrian 
engineer Dr. Adolphe Giesl-Gieslingen, is capable 
of improving locomotive efficiency to a remark- 
able degree, according to the results of protracted 
tests carried out on the Continent. Since large 
numbers of steam locomotives are likely to remain 
in service for a considerable time, means of 
improving their performance are of interest to 
railway engineers all over the world. The Giesl 


ejector is currently the subject of tests by British: 


Railways, a Class 9F 2-10-0 locomotive having 
been fitted with the device for this purpose. 
Tests in Austria, confirmed by further experi- 
ments on the German Federal Railway, have 
shown the Giesl ejector to be capable of produc- 
ing a given draught through the boiler smoke 
tubes with a reduction in back pressure in the 
blast pipe of 75 per cent as compared with the 
best orthodox chimney and blast nozzle arrange- 
ment. This is better than a modern induced 
draught fan driven by an exhaust steam turbine 
could do, more than double the back pressure 
required by the Giesl ejector being recorded for 


( —/// 


the fan. With orthodox methods of draught 
inducement it has always been necessary to 
keep the boiler tube resistance as low as possible 
in order to reduce the back pressure on the 
exhaust steam. The Giesl ejector gives more 
tolerance in this respect, and as a result it is 
possible to raise the limit of economical per- 
formance of a given locomotive by 30 to 35 per 
cent, or, in certain circumstances, even more. 

Theoretical examination of the functioning of 
an orthodox front end shows that about 70 per 
cent of the kinetic energy of the blast-pipe steam 
is lost by shock during the mixing of the firebox 
combustion gases and the steam, and it is in this 
this respect that the 
Giesl ejector is par- 
ticularly successful. 

As the drawing shows, 
the ejector is in effect a 
combination of seven 
single chimneys and blast 
pipes, with the inter- 
mediate walls of the blast 
pipes, but without those 
of the chimneys. The 
wedge-shaped members 
of the chimneys which 
divide the exhaust 
nozzle into seven com- 
partments also contain 
the blower nozzles. This 
construction results in 
an oblong form in plan. 
The ejector operates as a 
highly efficient diffuser, 
giving a shock loss of 
20 per cent or less, 
together with a greatly 
improved frictional re- 
sistance to gas flow. 

As standardised for 
the Austrian Federal 
Railways, the Giesl ejec- 
tor has the exhaust 
nozzle and chimney con- 
nected by two rigid arms, 
correct alignment being 
thus ensured, and at the 
same time assembly and 
subsequent dismantling 
for access to the boiler 
and superheater tubes 
are simplified. Because 
of the standardised and 
simplified fitting, steam- 
ing conditions in all 
engines of the same type 
are identical; variations 
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Chimney Divided if Required , 
for Convenience of Maintenance 
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Only the unusual shape of the chim 
indicates that this Austrian jo, 
motive is fitted with the Gies| ejector 
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due to lining-up errors 
are said to be eliminated. 

In its simplest form 
the Giesl ejector was 
intended for replacing 
the conventional blast 
pipe and chimney on 
both new and existing 
locomotives, conversion of an existing boiler 
front end being a simple matter. Experience 
has shown that there is no sign of wear after 
300,000 miles of running. 

A further advantage of the ejector results, 
however, from the fact that modern boilers are 
designed for low gas-flow resistance. Such a 
low back pressure results when the Giesl ejector 
is used that selective throttling of the boiler tubes 


The chimney and blast pipe 
which comprise a Giesl ejector. 
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Blast nozzles, chimney and damper are show 
diagrammatically in this longitudinal section | 
a locomotive smokebox fitted with a Giesl eject! 


can be used to improve the gas flow to the sup 
heater, and so to raise the overall efficiens 
of the locomotive to a degree which outweigh 
the small disadvantage resulting from t 
increase in back pressure. 

The smoke tubes below the superheater a 
throttled by a damper which is left closed during 
operation of the locomotive, and the upp 
tubes are throttled individually, either by me® 
of heat resisting rings fitted inside them at 
firebox end, or by suitable throttling devices 
the smokebox end. 
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CABLES AND MAINS STAY SEPARATE 


o time suggestions have been made 

tin view of the nationalisation of the gas and 
eerily supply industries, the two bodies 
“i t cooperate in a number of ways with a view 
reducing overall costs. For example, the 
7 ding of both gas and electricity meters might 
dene by one man and the two industries might 
co-operate in the laying of cables and gas mains 
with a view to reducing traffic disturbances. 

The Weir committee which was set up a year 
ago to study the possibility of increased coopera- 
tion between electricity and gas boards had some- 
what limited terms of reference in that it was 
asked not to advise any measures which might 
weaken the competitive spirit of the two indus- 
tries unless these showed strong compensating 
advantages. In its report, which was issued at 
the end of last month, the committee reached the 
conclusion that there is no case for major changes 


From time t 


TEACHING MAINTENANCE 
WITHOUT EQUIPMENT 


There has often been an _ undesirable gap 
between theoretical and practical training, and 
one of the objects of the “ Trainer-Tester ” 
system, introduced into Great Britain by Tech- 
nical Designs Limited, 46 Brook Street, London, 
WI. is to enable the two aspects to be studied 
and practised together. The system has numerous 
other advantages. Any number of trainees 
can be instructed or tested simultaneously, and 
there is no need to keep creating faults on 
instructional instruments or machinery for 
students to remedy; the system does not, in 
fact, make use of such equipment at all. In 
addition, the process of instruction and training 
creates in permanent form a record of the train 
of though followed by a student in putting into 
practice what he has been taught. In basic 
principle the Trainer-Tester is simple and 
adaptable. It can be arranged to suit any level 
of mental activity, and can be adapted to virtually 
any type of instructional work. 

As exemplified by its application to radio and 
electronic work, in which field it is being used 
extensively, the Trainer-Tester consists of a set 
of specially designed and printed sheets of paper 
comprising: a step-by-step instruction sheet; a 


in existing arrangements. The report states 
specifically that in the committee’s view, there is 
an advantage in leaving the boards with the 
greatest possible freedom. The committee think 
that there is always a danger of a large organisa- 
tion becoming bureaucratic in its methods and 
that any formal cooperation on the lines which 
they had been examining would be inefficient. 
The committee were satisfied that such coopera- 
tion would not lead to worthwhile savings. 

Although the arguments put forward in the 
report have been criticised on a number of points 
of detail, the general conclusion that the econo- 
mies which might result from cooperation are 
not likely to be large enough to justify the dis- 
advantages, appears to be well borne out. The 
committee, however, accept the possibility of 
circumstances existing in remote and scattered 
areas justifying local joint arrangements. 


Test Charts 
Simulate Fault Conditions 


photographic underside view of the equipment, 
with the components and wiring suitably anno- 
tated; a circuit diagram annotated with values; 
and a number of fault diagnosing sheets. 

Each of the fault sheets sets a different problem, 
the basic facts and symptoms being stated, and 
the student has to decide what steps should 
be taken to remedy the fault. On the fault sheet 
there are several columns of check points and 
possible remedial actions, and against each one is 
the answer which would be found as a result of 
applying the appropriate test instrument or 
renewing a component. The answers are, 
however, obscured by overprinting with a 
special ink, which can be removed by an ordinary 
ink eraser. The student takes logical testing 
and remedial steps, and numbers each step 
consecutively in a separate column provided 
for the purpose. As each step is taken an 
erasure shows the effect, and the process con- 
tinues until the fault sheet finally indicates that 
the fault has been cured. The student has now 
investigated and remedied the cause of the 
fault as instructed, and as the special ink has 
been removed, a permanent record of the thought 
process involved is left. 


Concealed in the chart is the solution to a fault, which the student can discover 
with 
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the aid of an eraser and pencil, leaving a record of his procedure. 
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Marketing 


Management for Sales 


A down-to-earth discussion of sales techniques 
and marketing organisation took place at South- 
port earlier this month when the British Institute 
of Management held their Northern Manage- 
ment Conference. Nine papers were presented, 
each dealing with a particular aspect of market- 
ing, and together they form a useful thought- 
provoking aide memoire for anyone wishing to 
reorganise or set up a really effective marketing 
organisation. 

The opening shot was fired by Mr. Kenyon 
W. J. Jones, head of Ronson Products Limited, 
and chairman of the British Institute of Manage- 
ment’s marketing management advisory com- 
mittee. His subject was ** The Whole Company 
as a Sales Organisation.”” He recalled the words 
spoken to him in his early days in business by 
the chairman of the company he was working 
for at a time of poor sales results: ‘* when sales 
are good you have no real problems: when sales 
are bad then there is nothing but problems.” 
Only very exceptionally is production a determin- 
ing factor in a company’s operations, and in 
Mr. Jones’ view, “the success of a business 
depends upon its ability to sell its products, and 
its activities should be substantially geared to 
this end.”’ His paper discusses how it is possible 
to “ infuse this point of view * into an organisa- 
tion so that every member realises that “ no 
matter what his own particular function is, the 
ultimate aim of that function is to sell the product 
or service the company makes to the consumer.”’ 
Moreover it is essential that everyone should 
want to sell the company’s products at a profit. 

Mr. Jones indicates how this attitude of mind 
might be created; it is the basic ingredient of 
sales effectiveness. This attitude of mind ** must 
be derived from, and instilled by the top manage- 
ment of the company.” It is then a matter of 
organisation, of personnel recruitment and 
of training and communications. 


Planning the Effort 


Strong arguments in favour of planning the sales 
effort were put forward by Mr. Peter Randolph, 
joint managing director of Wilkinson Sword, 
who considers it plays “an essential part in 
leadership.”’ Pointing out that, in this country, 
sales organisations have tended to evolve more 
slowly than other departmental organisations, 
Mr. Randolph outlined what is involved in 
planning a sales effort, and how the operation 
should be engineered. 

The three pre-requisites of any sales planning 
scheme is to be clear as to what is to be sold, to 
have all relevant information about the market 
in which it is to be sold, and a definite objec- 
tive in terms of achievement. The choice of 
methods, the control of the sales force, the use 
of sales promotion, the styling of the products, 
the timing and nature of changes in product 
policy and all other factors a company has to 
carry in its corporate (conscious) mind are 
relatively easy if the basis of product policy, 
market knowledge and objectives is clearly 
established. The kinds of surveys which are 
required—* time and money spent on surveys 
and the obtaining of information will seldom be 
wasted *’—and the ways in which the informa- 
tion can be used are indicated and discussed in 
the most helpful manner. 


RTD for Salesmen 


Long experience in building up a sales force has 
led Mr. Hugh C. White, a director of Philips 
Electrical Limited, to conclude that good 
salesmen can rarely be found ready-made and 
they must therefore be trained by the company 
who need them. The number of first-class men, 
he said (also in a paper to the British Institute 
of Management’s Northern Management Confer- 
ence) desiring to change their jobs is so small as 











to make the likelihood of obtaining the services 
of men of this calibre somewhat remote, even 
using all the normal means of advertising. 
Mr. White therefore found that “the only 
satisfactory way of building-up a sales force is 
to engage young men to work in the sales 
offices of the concern, and to spend time and 
money over a period of 2 to 3 years in fitting 
them for the eventual task of sales representa- 
tion.” 

Mr. White’s paper, entitled ‘“* The Recruitment, 
Training and Development of the Sales Force,”’ 
is full of the most practical down-to-earth 
guidance. A major section gn_ recruitment 
includes a definition of the type of young man 
to look for, and advice on interviewing tech- 
niques. Other sections deal with training and 
development. The “ Conference Method ’’ of 
training, which his company have adopted, will 
find many supporters. 


Organisation for Control 


Methods of controlling the activities of a large 
sales force, 300 strong, in order to ensure 
maximum productivity were described in a 
paper given by Mr. W. R. Bruce, the Northern 
divisional manager of Thomas Hedley Limited. 

A salient feature of the company’s organisation, 
which was described in some detail, consisted 
of “ units’ working within a formal structure. 
Each unit comprised eight or nine salesmen who 
worked an area under the control of a manager, 
essentially a field manager. Each man called on 
grocers, hardware stores and chemists once a 
month and was responsible for managing his 
** section.”’ Units, usually three or four, came 
under the control of a district manager and 
districts, again in groups of three or four, made 
up a division. Divisional managers reported 
direct to the sales directors. Control of the 
salesman is largely personal, by the area manager 
and the district manager working with individual 
salesmen. Mr. Bruce’s concluding remark is 
widely applicable, even to sales forces a twentieth 
of the size and even to sales engineers. A firm’s 
sales force is a complex piece of physical and 
psychological equipment, the efficient use of 
which is vital to the growth and progress of the 
business. Like the other factors that contribute 
to such growth, all its activities must be kept in 
clear focus and receive creative direction from 
the top. 


Demand Forecasting 


Looking ahead was described as “‘ one of the 
most important functions of management’ by 
Mr. E. Broke Evans, the intelligence officer, 
Dyestuffs Division, ICI. The fact that day-to-day 
operations and plans “ tend to predominate in 
management’s attitude to forecasting,’ was 
underlined by Mr. Broke Evans, who strongly 
advocated longer term thinking. His paper 
Outlined the methods of analysis available for 
this assessment of long-term demand and 
examined the validity of results obtained by 
various techniques. 

The use of mathematics in the treatment of 
market information and sales statistics was 
demonstrated in a number of case studies. 
Mr. Broke Evans concerned himself mainly with 
what he called “* external data,”’ such as popula- 
tion statistics, trends in earnings, elasticity of 
income, and the consumption of raw materials. 
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POST OFFICE TELEPHONE No 706 


Incorporates Sensitivity Control 


Recent developments in telephone receivers, 
particularly in the electromagnetic design, have 
made available a substantial increase in sensi- 
tivity. The new British Post Office telephone 
No. 706 is more sensitive on long lines than its 
predecessor No. 332, by some 4dB in both 
sending and receiving directions. This increased 
sensitivity is of great advantage to the Post 
Office engineers in that it permits the use of 
longer or smaller gauge lines, without degrada- 
tion of performance. 

However, if uncontrolled, such increased 
sensitivity could be an embarassment by being 
over-efficient on short lines, resulting in an 
uncomfortably loud reproduction at the receiver. 
To overcome this unwanted effect, an automatic 
regulating device, which is to be an integral 
part of the telephone 706, has been developed. 

The regulator makes use of the non-linear 
voltage-current characteristics of selenium rec- 
tifier elements, biased in the forward direction 
by a control voltage derived from the voltage 
drop across a lamp in series with the line. These 
elements are used to introduce shunt losses on 
short lines of up to 6dB on sending and 4dB 
on receiving, and to reduce sidetone. Thus the 
telephone 706 is substantially better, both in 
loudness efficacy and frequency response, than 
the telephone 332 which it supersedes. On 
very short lines, where the sensitivity of the 332 
is slightly too high, the 706 is 2dB quieter on 
sending, approximately equal on receiving ,and 
gives some 4dB less on sidetone. On long lines 
it is some 4dB louder on both sending and 
receiving. 

Another interesting characteristic of the 706 
is that on short lines extension working, where 
two telephones in parallel are used simul- 
taneously, the regulators fully compensate for 
the loss in transmission performance. 

The completely new design of this receiver 
was made in collaboration with the Council of 
Industrial Design. Among the principal new 
features are (1) a new lightweight handset which 
is 40 per cent lighter than its predecessor, 
(2) a new sensitive gravity switch operated by 
the lightweight handset, (3) the facility to include 
one press button and springset, as required, 
(4) a recessed dial and enlarged dial-number 
ring, (5) the facility of allowing the internal 
wiring of the instrument to be made either by 
conventional wiring or by printed circuit, 











(6) a new pve insulated sheathed extensible 
cord for the handset and a plain pve insulated 
line cord, both of which will be available jp 
colours to match the telephone instrument, 

The telephone will be available in six colour. 
which have been selected by the Council of 
Industrial Design. These are two-tone green, 
two-tone grey, light ivory, lacquer red, concord 
blue, topaz yellow, and black. 

In delivering a lecture entitled “* The New Post 
Office 700-Type Telephone,” given at the 
Institution of Electrical Engineers, on 8 April, 
Mr. F. E. Williams and Mr. F. C. Carter of the 
Post Office Engineering Department, made the 
following statement regarding the availability of 
these telephones. ‘The Post Office already 
possess about seven million of the older HMT 
types, all giving very good service, which it 
cannot afford immediately to replace. All 
future orders will be for the new type, however, 
and the bulk of the first supplies will be produced 
in the new colours and available to subscribers 
who are prepared to pay the appropriate charges. 
It is not unreasonable to hope that these charges 
will be reduced in due course when the instru- 
ment comes into wider use.” 

A paper entitled ‘“* Design of an Automatic 
Sensitivity Control for a New Subscriber 
Telephone Set” was read at the Institution of 
Electrical Engineers, London, 8 April, by 
Mr. F. E. Williams and Mr. F. A. Wilson of the 
Post Office Engineering Department. Much of 
the information quoted above was obtained from 
this source. 


TELEVISION BANDS FOUR AND FIVE 


The Television Advisory Committee, in an 
interim report to the Postmaster-General, have 
recommended a tentative agreement to an eight 
megacycle channel in television bands 4 and 5. 
They further state that if the United Kingdom 
should decide to adopt the 625 line standard 
in those bands, a 6 Mc/s video bandwidth should 
be used. 

““ While we reserve at this stage the adoption 
of such a line standard for this country pending 
further study of a number of questions, we 
think that in the interests of combined United 





Kingdom and European planning for bands 
4 and 5 we should agree to an 8 Mc/s channel 
spacing with the generality of European coun 
tries,’ the Committee says. 

“‘ The tentative conclusion is that bands 4 and 
5 with 8 Mc/s channelling could give two 
programmes of 98 per cent coverage, or two 
having 95 per cent coverage and one 90 per cent 
coverage.” 

The Committee hopes to have its report on 
line definition standard and colour available 
** before very long.” 
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The 1960's 





Look closely at engineering firms and consider their work. They are 
engaged in production; but behind the scenes they are planning new 
products and improved designs. The planning is strategic, aimed at 
removing some of the uncertainty from the firm’s unknown future ; 
even, to some extent, determining the future by taking the initiative. 
Most of these plans will bear fruit sometime in the ten years from 
January 1960 to December 1969. From science to sales, engineering 
demands co-ordination in planning. During the past three months 
we have visited many companies to see how different departments 
organise themselves for new products. Not design alone, nor research, 
nor production, but every department of a business helps in the 
creative process. The strategic concepts we found are reported in 
these pages, published now to coincide with the opening of the exhibition 
at Olympia. The companies showed great interest in the project; 
we appreciate the assistance which they have generously given. 
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MANAGEMENT _ 








| Sige mpage shows that the most consistent return 
for a manufacturing business comes from 
successful product planning. In essence this means 
making the right product at the right time, that is 
one which will incorporate the most up-to-date 
techniques and materials and will meet the needs of 
the market. Since most new products or new 
processes take between one and three years from 
the development of the idea to the manufacturing 
Stage, it is necessary to look ahead at least that much. 
In addition, the idea has to be born: it can be pro- 
duced in a company’s research laboratory, or it can 
be purchased from another source. If time is short 
the cycle can be reduced by acquiring the rights to 
make some other firm’s products, products which 
interleave with one’s own, or are more up to date, 
or are simply in rising demand, while the demand for 
one’s own products is falling. 

The purpose of this article is to suggest ways in 
which product planning can be made to work. 
Examples are given to illustrate both problems and 
solutions, taken from actual case histories obtained 
from the companies mentioned. The emphasis is on 
planning and organisation, but this does not imply 
that the chairman or managing director who scours 
the world in search of new ideas or new things to 
make is wasting his time. Several of the most 
promising developments were introduced in that way, 
almost by accident. Such an interest on the part of 
a top executive is a welcome sign that he at least is 
living in the 1960’s now and probably has for two 
or three years past. It is his job, but we suggest it is 
not merely his—it is his company’s job, in the widest 
sense. Planning several years ahead is a function of 
‘management just as selling what is made, or making 
it efficiently. There exist for these functions fairly 
stereotyped organisational patterns, which may fit 
well or not so well, but they are accepted and so are 
the methods used to achieve fairly obvious objectives. 
This is not true of product planning, even in the most 
elaborate, up-to-date organisations. Wherever one 
goes one finds an element of the mysterious, the 
intangible, the trusting to luck and similar un- 
manager-like attitudes. 

The first essential is that a company should be 
“‘ product conscious ” in depth, from the chairman 
to the foreman or at least down to the section leaders 
in the drawing office and the application engineers 
in the sales force. If such consciousness exists two 
things result: (a) people think concretely about what 
the company makes and ask themselves if it is the 
right thing, rightly made, properly sold, etc.; 
(b) ideas flow from many quarters concerning what 
the company might make. There are many ways in 
which such product consciousness can be created, it 
is basically a problem of effective communication 
within the firm (a two-way flow), appropriate 
technical reading, visits to users and to exhibitions 
at various levels, and other activities which can be 
suggested and encouraged. Above all, however, it is 
example from the senior levels of management; 
enthusiasm on their part, active and deliberate 
interest in technical progress, will tend to be infectious. 
Thus the first task is to create interest in the senior 
ranks. 


Heads Together 


The task is to make the company product conscious. 
The effect of such consciousness makes all the 
difference between profitable growth and stagnation, 
or at best unprofitable groping, in any industry when 
the rate of technical change is high. One way of 
doing this which appears to be effective is to con- 
stitute a committee of executives, called the new 
product committee, or the design co-ordination 
committee, meeting once a month for a whole day. 
The managing director—the chairman in the case of 
small companies or the divisional manager in the 
case of large ones—is chairman of the committee. 
Members are the heads of departments, including 
sales, purchasing, accounts, drawing office, and 
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sometimes production planning. Where a market 
research department exists, the manager should be 
a member of the committee; where it does not it 
is helpful to have a representative from a marketing 
research organisation. The purpose of either is to 
stimulate thought and discussion from the somewhat 
detached viewpoint of the outsider. 

A typical agenda for a first meeting would be 
(1) an introductory talk by the chairman, followed 
by (2) a critical analysis of existing products (are we 
making the right things now and are they likely to be 
the right ones in five years time? Can manufacturing 
costs be reduced, for example, by rationalisation and 
increased standardisation? Can they be improved 
technically, that is, are they correctly specified in 
view of advances in manufacturing techniques, 
materials of construction, and so on? Can sales be 
expanded? Are the products correctly marketed? 
Do they lead in their field? Are they adequately 
promoted? And the like); (3) mew products (what 
could we add to our range or substitute for some of 
our products to strengthen our competitive position? 
Should we explore entirely new fields? What are the 
“* growth” industries and are we supplying them?); 
(4) suggestions for the conduct of the meetings; and 
finally (5) selected task for next meeting and agenda. 

The new product committee meetings should not 
be too formal, particularly at the start when the more 
silent members should receive every encouragement 
to play their full part. But a secretary, minutes and 
agreed agenda are basic necessities if the meetings 
are to be productive. Briefly the following are the 
main gains to be expected. What the firm makes 
is under scrutiny by seven or eight members of it, 
few of whom have time to think about the product 
policy of the firm or think themselves qualified to do 
so. 

The accountant can be a shrewd critic of product 
policy. The sales manager and the works manager have 
to consider long-term policy together and to listen to 
what the chief engineer has to say. Slowly at first 
but with increasing impetus team work is developed 
and all members become accustomed to think critic- 
ally and constructively about the competitive position 
of their company’s products now and several years 
ahead. A recommendation made by the new product 
committee and accepted by the board stands every 
chance of implementation for it is the brain child 
of the whole organisation. The terms of reference of 
new product committees vary but in most cases they 
act in an advisory capacity to the board. A by- 
product of the new product committee’s activities is 
that the heads of departments are forced once a 
month to down tools and direct their thinking 
forward in time. 


Information 


The life blood of any manufacturing concern is 
the amount of information which is obtained from 
the fields in which it operates. How to obtain 
information, for example, on the market’s needs or 
on competitors’ activities, is discussed in the last 
article in this supplement. The kind of information 
needed by the new product committee, or the com- 
pany’s board if no committee exists, falls into three 
parts: (1) new ideas in their own and allied fields; 
(2) facts on the market acceptance of these ideas 
quantitatively and chronologically; (3) facts on the 
feasibility of any project evolved from (1); and 
(4) an assessment of the likely profitability of the new 
product or process. 

The safest way to get results, and the surest way 
in which to avoid a flood of disconnected ideas is to 
define the broad fields in which the company should 
operate, ab initio. Steel and Company, who are a 
group of manufacturing units principally engaged 
in the building of mobile cranes and heating and 
ventilating equipment, set their targets on “ growth ” 
industries: chemicals, petrochemicals, nuclear power 
and petroleum. Taking into account their traditions 
and the fact that they had built up over the years a 









— 


first-class reputation for heavy to medium fabrics, 
in most metals, they asked themselves “ what 

we make that these industries need?” and set 
finding out (using marketing Consultants), Th 
outcome was investment in a highly modern plant 
and the recruitment of a technical team i 
company to make and market a wide range of pressure 
vessels and heat exchangers used in these j ; 
In their case the research and engineering followed thy 
guidance obtained from a study of Opportunities ig 
certain industries. 











Organisation 






A difficulty experienced by most firms with a will 
to expand into new fields is that of assessing qui 
and cheaply the value of an idea—which might be 
a mere drawing and description, or at best a i 
model. A consulting organisation specialising jn 
this field has engineering staff, each of whom at! 
to keep up to date in his own specialised field: this 
is the inner ring, or first layer, of the sieve: each 
engineer maintains contact with specialists in a 
even narrower field, perhaps three or four who may 
be working in universities, research centres, a 
consulting engineers, and in other outside capacities, 
In addition, this firm has associates in the leading 
industrial countries, who are able to check on any 
idea originating from their country. A similar 
organisation can be built up within a manufacturing 
unit, using engineers and technicians for the purpose, 

The organisation needed to assess the value of a 
manufacturing licence is not very different from that 
required for the assessment of ideas, or of prototypes, 
Without such an organisation and sources of inform 
tion, no new products committee can operate 
effectively. In other words, there must be someone 
to do the work, and only when it has been done can 
the committee take the idea a step further and work 
out a project, setting off likely returns against likely 
expenditure. It is necessary to be methodical, precise 
and persistent, and there is in fact little in the exercise 
that is crystal gazing—rather is it intelligent deduction 
from clearly visible broad trends, interpreted in terms 
of an ability to translate them to good account. The 
point to emphasise is the need for an organisation 
grinding steadily and in a workmanlike manner 
towards a preselected goal. 














































Research 


Very little space remains for a discussion of longer 
term activities, such as basic research. Relatively 
very few companies in engineering industries in fact 
do any basic research in this or any other country. 
Increasingly it is the field of the colossus and, it s 
wrong that this is so. Property run and ably- 
directed even a small research department working 
on basic problems directly connected with the 
company’s activities can be of great value. A good 
example is provided by the Export Packing Service. 
This is an exceptionally ideas-minded organisation 
which was founded in 1946 to answer a need for 
the special packing of Government stores to pit 
serve a state of readiness, should war break out 
again. They worked mainly with established packag- 
ing materials because they existed; in 1954 they 
formed a research company, EPS Research and 
Development Limited. The technical director of 
the firm explained that they began by asking them 
selves what kinds of materials they needed to carly 
out their functions, not whether anything better 
were available. They defined their needs and st 
about developing new substances: a new cushionilig 
material, Avocel, which is an expanded pvc com 
with a high resistance to fatigue under 
dynamic loading; and a new type of barrier, that is 
wrapping material, which gives full protection 
whatever the climate (a lead foil faced on both sides 
with cloth and pvc). ; 

These mental processes are quite basic to any 
forward planning, and the brains which carry them 
out must have (a) the formal organisation Wl 
induces the necessary activity, and (b) the information 
without which no discerning activity can take 
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HUMAN ELEMENT 








STAFF POLICY 


have the right number of people, of the right 
kind, in the right place, at the right time, is the 
object of staff planning. 


The Right Number 


There is a danger following a period of staff 
that more people will be trained and 
recruited than can finally be used. In the view of 
one nnel manager, unless industry expands by 
a factor of three by 1965, Britain will have too many 
graduates; it will soon be more difficult to obtain 
technicians than technologists. On the other hand, 
ay surplus of scientists may readily be absorbed 
in countless other jobs, such as store management, 
where a systematic training would prove invaluable. 
The approaches of different companies to staff 
ing vary with the area and the product. Dowty, 
for example, plan their product policy as the indepen- 
dent variable, aiming at the greatest economy of 
manufacture; if insufficient labour is available, 
work is subcontracted out. High Duty Alloys take 
into consideration the availability of the various 
of labour before planning production; 
whereas the Glacier Metal Company, though allowing 
for the claims of staffing and the market at top level, 
may modify the actual production process to accord 
with the discretion and skill of the available operatives. 
At High Duty Alloys the required intake of staff 
is assessed as far as possible in advance of production 
schedules by keeping a running manpower budget 
based on the firm’s future production. An estimate 
is made of the total working force needed to carry out 
the programme, allowing a percentage addition to 
cover normal rates of time lost. Comparison of this 
total with the numbers employed in each category 
shows how many extra employees of each kind are 
likely to be needed during the period of production— 
or how many will be redundant. This final figure is 
adjusted to allow for normal wastage rates. 

Numbers required may be affected by the intro- 
duction of automatic methods. Thus in the highly 
automatic chemical industry, direct manual process 
labour costs can be as low as, or lower than, 5 per 
cent of total factory costs, as against 60 per cent in 
other engineering industries. A company making 
capital equipment, with a‘ capital investment of 
fl} million, employs 800 to 900 people; a new 
factory proposed will require an investment of 
£2 million, employ some 90 people and produce three 
times as much. It follows that in competing for 
export markets, the technical content of the produc- 
tion process may be as important as the technical 
content of the product; so automation may reduce 
the competitive effect of high labour costs 

So far, little preparation appears to have been 
made to accommodate the bulge, and most firms state 
that they must retain a roughly constant proportion 
of apprentices to total works payroll. Turnover 
ranges from 15 to 25 per cent, but the figure appears 
less serious when seen in terms of length of service. 
The longer his service, the more likely is a man to 
say. Simms Motor Units claim a consistent fall 
in staff turnover from 29 per cent in 1954 to 17 per 
cent in 1958. Albright and Wilson make no special 
effort to discourage turnover since, in their view, it 
helps the sifting process. 


The Right Kind 


Shortages of labour are particularly severe in 

certain categories. The Ford Motor Company, at 
for example, have, like other engineering 

concerns, since the war experienced a shortage of 
craftsmen, designers and technical staff generally; 
but the company’s excellent training schemes are 
to show returns and the supply of junior 

tsmen has recently improved. A pressing 

need at Present is for experienced designer-draughts- 
men, designers and power-house engineers. High 
Duty Alloys are short of first-class design men, 
© toolroom operatives and maintenance 
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engineers; but the position is improving. They state 
that diversification, requiring the design of new 
products, has aggravated the shortage of draughtsmen. 

To secure the necessary draughtsmen, Dowty set 
up a short-term training school, which took people 
of any age, from inside or outside the company, from 
operatives to clerks, and trained them over a period 
of 8 or 9 months to become detail and modification 
draughtsmen, thus releasing qualified men for more 
taxing work. At the same time they set up a drawing 
office in London, where draughtsmen, like gold, 
were thought to be plentiful. It has now been 
closed. The decision of many firms to set up similar 
establishments, for a time at least, disturbed the 
market. F. Perkins placed their extra drawing office 
in the Midlands with the same object. Dowty also 
advertised in Canada offering to pay the passages to 
England of skilled immigrants if they were willing 
to return to this country under a two-year contract. 
Some 12 or 15 answered the call. Dowty also have 
a full-time housing officer, and provide assistance in 
finding accommodation, including the guarantee of 
loans, to key employees. 

Specialists for which new demands have arisen 
are of several kinds. Diversification creates fresh 
needs, and the entry of Newton Chambers and 
Company into the manufacture of chemical plant 
led them to establish a practical post-graduate course 
in chemical engineering acceptable to the Institution 
of Chemical Engineers. The course has also proved 
effective in deferring call-up. The General Electric 
Company, like other companies concerned with 
nuclear energy, have sought physicists and metal- 
lurgists from universities and the UKAEA; the 
Ford Motor Company have established apprentice- 
ships in metallurgy and chemistry; Dowty have 
also started training metallurgists and physicists; 
Albright and Wilson foresee a growing need for 
maintenance and instrument engineers; and with 
their increasing activity in the exchange of manu- 
facturing licences, Glacier Metal are looking for 
engineers with a knowledge of languages. 

Companies appear to be showing a growing interest 
in clerical and commercial training. Thus Albright 
and Wilson and Dowty have recently established 
schemes of commercial apprenticeships, and pro- 
vide commercial and administrative training for 
boys, preparing them for membership of the Asso- 
ciation of Cost and Works Accountants; successful 
candidates may become cost estimators or pro- 
duction controllers or eventually perhaps company 
secretaries. Common or garden secretaries are 
also trained by Dowty, who hold two-year clerical 
courses, through which some 35 or 40 girls pass 
each year. Newton Chambers report that in their 
own area—Thorncliffe near Sheffield—a business 
training college offering further education and 
secretarial instruction was set up to counter the 
shortage, which has thus been eliminated. 

The right man for management is still difficult to 
find; hence the rise of such organisations as Manage- 
ment Selection Limited, who carry out much of 
their business by designing advertisements that even 
the man who isn’t consciously looking for a job may 
read from curiosity. The very top positions, once 
filled by omniscient tycoons, are increasingly being 
assumed by professional managers, able to tap other 
people’s knowledge and quick to appreciate a 
mathematical or statistical analysis. Men of this kind 
are in such short supply that on at least one occasion 
a company has been purchased merely to secure its 
managing director. The central problem of today, 
so Albright and Wilson believe, is the need to trans- 
form specialists, recruited to carry out technical 
work at the beginning of their careers, into senior 
managers of broad understanding and interests. 


In the Right Place 


Although much thought is given to choosing the 
right man, the job itself is seldom subjected to the 
same scrutiny. But as Glacier Metal remark: “‘ We 





don’t employ people, we get work done.” They 
define the job in depth, and when they have difficulty 
in appointing a suitable man, they question whether 
the job is right. 

The nature of a job changes and it is sometimes 
difficult to recognise its new character; a statis- 
tician recruited to answer questions put to him by 
research workers may find himself taken into council 
at an earlier and earlier stage in the research pro- 
gramme until finally he is suggesting experiments. 
His responsibility is consequently greater and unless 
his salary is increased commensurately, it will be 
impossible to hold him or to find a successor. 

Glacier Metal attempt to define a job in terms of 
discretion (even an operative may have to choose 
between various positions on a dial and it may be 
more costly to build adequate discretion into the dial 
than to secure a discriminating man); and secondly, 
responsibility (the failure of an information officer 
to notice an important patent may cost his company 
many thousands of pounds yet he is probably not 
paid in accordance with his scope for doing damage). 
Job specification is also carried out by High Duty 
Alloys. Eliminating fuzz from the job lets a man 
know where he stands and simplifies the integration 
of different responsibilities. 

In confirmation of this trend, Management Selec- 
tion Limited emphasise that management consultants 
are being used more and more, not just to find the 
man for the job, but as advisers to discuss the nature 
of the job long before the stage is reached of filling it. 
Too often a firm advertising for a production con- 
troller has brought to light a cost accountant. 


At the Right Time 


Having decided to diversify their products, F. 
Perkins Limited set up in October, 1957, a new pro- 
ducts division. The first new products, a range of 
three outboard motors, were announced at the end 
of last year. The general manager of the division 
worked with a small team, making use of existing 
departments in the company; and the outboard 
motor was chosen partly on the grounds of its 
relationship with traditional Perkins products. The 
designs are of American origin and Perkins acquired 
the sole manufacturing and world selling rights, 
apart from an existing licensing concession in Italy. 
This choice also avoided any question of competing 
with Perkins customers. The timing of the project 
has been carefully worked out and a new company, 
Perkins Outboard Marine Limited, has been formed 
to handle the motors. 

The only recruit enlisted for the project was a 
man experienced in outboard motors, and staff will 
gradually be drawn from the parent works to phase 
in with expanding output. Any deficiency in the 
main works will be made up from outside. A further 
new product will be announced shortly. 

Another aspect of timing is the forward planning 
of staff requirements in a growing company. High 
Duty Alloys, for example, have discovered from 
investigations that the proportion of their foremen, 
supervisers and craftsmen in their late fifties will 
increase during the next five years; steps are being 
taken to meet the situation. Like the Ford Motor 
Company and many other firms, they prefer to 
promote from within. The recently appointed 
deputy-chairman of Dowty started as an apprentice. 
The British United Shoe Machinery Company carry 
out periodical surveys to make sure there is adequate 
cover for the most important positions. Glacier 
look four or five years ahead for a new production 
manager, who may be taken on to fill some junior 
post initially. Ford and Glacier have management 
development policies, foreseeing and plotting the 
progress of individuals. They ask two questions: 
where the candidate thinks he’s going next and where 
the company think he’s going next. As a result of 
this policy Glacier hope to have less occasion to look 
outside the company for their executives in future. 

In the longer term, successful recruitment depends 
upon the creation of a sympathetic climate in the 
schools. To this end Herbert Morris Limited have 
introduced a three-day course in engineering for 
Leicestershire schoolmasters. 
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MATERIALS CYCLE 


HE important factor in setting the pace of indus- 
trial expansion, of putting new products on the 
market, is not so much the discovery of new materials, 
but rather the rate at which those already in existence 
can be produced economically and applied to best 
advantage. The bringing into use of a new material 
requires the co-operation of at least three different 
organisations: the raw material producer and the 
refiner, the manufacturer of the semi-finished product 
such as an extruded section, and the material user. 
The success of a material depends ultimately on its 
being incorporated in a machine or in an installation 
with advantage; an advantage can usually be mea- 
sured economically, either in increased profitability 
of a product, or better performance. The attention 
of producer and semi-fabricator is therefore focused 
on stimulating consumer demand. 


Conception 


Consumers may be broadly classified into two 
categories—those who are aware of their need for 
new materials and those who are not. Ona different 
footing there are those who are in a position to know 
what materials are available and who may even be 
prepared to undertake materials research themselves, 
as distinct from those who have to be “ sold’ new 
materials; the distinction is drawn because it 
indicates where the demand for new materials comes 
from, and creates a basis for understanding why some 
materials are successful quickly while others are only 
far more slowly. It is understandable that those 
consumers who are held up for want of the material 
. with the correct performance should employ highly 
developed liaison with their raw material pro- 
ducers and fabricators, the aircraft industry being 
an example; similarly that those who are content 
with existing materials should not. The expansion 
of the market for a material occurs far faster 
where there is a demand than where it has to be 
sold; hence the tendency for materials to be used 
in small amounts for specialised applications long 
before the wider market is developed. The com- 
mercial production of many materials developed and 
used in the war—polyethylene and nitrile synthetic 
rubbers, for example—has only become possible in 
recent years through development of wider markets. 

Industry has automatically organised itself into a 
structure where it can become aware of new materials, 
with systems for developing them and bringing them 
into use. The raw material producer is usually 
equipped for research, and material and process 
development; he has application engineers, technical 
salesmen, and is equipped for market research. His 
aim is to find what is needed, or what could be used, 
and to make and develop it. The maker of semi- 
finished goods is there with process and applications 
engineers in contact with both producer and con- 
sumer. Lastly, the user has designers, development 
engineers, laboratories, and production departments. 
Liaison for feedback of information and experience 
must exist, and for this and for economic reasons has 
emerged the integrated company, incorporating both 
producers and consumers. Important also are the 
outside liaison bodies—the federations of producers 
and users, which especially enable the small user to 
share his experiences and to save duplication of 
development effort, as well as to be the meeting 
ground for making known to the producers require- 
ments for new materials. Behind the co-ordinated 
producer, semi-fabricator and user are the research 
organisations, independently or industrially owned, 
and the universities. In materials their role is an 
essential one—understanding material structure and 
behaviour, predicting new compositions from theory, 
and ironing out production and performance difficul- 
ties from a fundamental understanding. 


Birth 


_ The structure exists for bringing new materials 
into production and use, but there is an inevitable 
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time interval between the conception and wide-scale 
application. It is the time of modifying, testing, 
and developing markets. Market expansion of a 
material may be very slow, until production units 
are large and used to capacity. Subsidising first sales 
is seldom resorted to, but the return of research 
overheads may be spread out over an indefinite period. 

As an example, the demand for titanium came 
initially from the aircraft industry who were prepared 
to pay a high premium for the increased strength to 
weight ratio. This metal demands three stages in 
manufacture of wrought products: manufacture of 
the metal, melting to ingot, and working say into 
sheet. The first two stages required development of 
special equipment, a task undertaken by ICI. In 
1957 came the White Paper on Defence, and it became 
apparent that the continuing progress of the metal 
would be a fight because of the decreased demand. 
The company looked to other outlets utilising other 
properties, which lead to an extensive drive in the 
chemical, petroleum and allied industries. Progress 
was slow because evaluation depended on protracted 
service trials, but this field promised to offer a market 
even larger than in aircraft. Production techniques 
were revolutionised and could have permitted sub- 
stantial reduction in prices if the new plant had been 
used to capacity. Despite these difficulties the price 
of the wrought product has been reduced from £15 
per lb in 1953 to about £5 per lb today. The com- 
pany’s faith is illustrated by the fact that they con- 
tinue to spend £500,000 a year in research and 
development. 

The history of the launching of titanium illustrates 
several points which are important in the period 
between conception and commercial use of a new 
material. Consumer confidence in a material must 
be created; confidence which comes from experience 
in use, and from the time-consuming accumulation 
of performance data. This confidence is promoted 
by liaison with the user in the development stages. 
Problems which the user must face are redesigning to 
make best use of the properties of a material, and 
acquisition of labour with new manipulative skills, 
working perhaps with newly developed equipment. 
“Technical service’? aimed at overcoming these 
initial difficulties is an important selling point for the 
producer, and is a major factor in the modern 
approach to putting materials into use quickly. 


Adolescence 


An indirect economic factor which is important, 
especially with wrought products such as sheet, 
derives from the re-use of scrap. The importance 
is dependent on the relative costs of raw material 
and wrought product, but it is true with most new 
materials that the early years see development of 
scrap-recovery processes. With titanium large stocks 
of scrap mounted up until the question was satis- 
factorily solved. The apparent attractions of 
mouldable sheets in filled thermosetting resins 
(reinforced plastics) are offset by the non-usability of 
the scrap, which once cured can not be softened 
or remelted. 

The question of redesigning an article to make use 
of a new material presents a problem to the would-be 
consumer—especially where it involves retooling on 
production lines. Justifiably, there is a tendency 
to be cautious before undertaking such a step. An 
example of this necessary redesign has been the 
application of plastic foams, which although attrac- 
tive in weight and rigidity, demand quite different 
concepts for the frame structure which they may 
replace, say in aircraft wings and fins. 

The consumer/fabricator may or may not be 
guilty of prejudice against use of a new material 
but there are examples where this does hold up 
application. The constructive remedy is for the 
producer to analyse the prejudice, gain the confidence 
of the user, and help to overcome it. High impact 
pve is making slow but sure progress in the fluid 
and gas pipe industry, where despite active research 







into non-corrodible pipes and methods of 
tion there is still feeling against the use of pla 
The manufacturing company, in this case Bes 
Geon, has enlisted the co-operation of the : 
users in testing the material, to instil] Confidence ig 
the use of plastics. 

The Butterley Company Limited, makers of g 
weight concrete aggregate called Aglite, have encoup. 
tered reticence in the building trades, ang 
combated this and the question of redesign by Pro 
viding data and help in application. 


Maturity 


The size of stocks of a material kept by a 
or engineering consumer, depends on the demand for 
the material in the works as well as the rate of 
deterioration and the market price fluctuation 
That supply “‘ ex-stock ”’ is attractive is un 
but it is often impracticable. It is enlightening j 
see just how fast distribution of perishable materig 
can be, as typified by the movement of radioactiy 
isotopes with short lives. The effect of use of mater 
stock in a market of falling prices can be very up 
setting to the material producer, and it was pri 
to combat this fluctuation that the metal exchanges 
were established. It has been noticeable how t 
users of copper have been working on very low stody 
as the direct result of the falling price. A heb 
especially to the manufacturer of semi-finish 
materials such as extrusions and sheets has been the 
standardisation of sizes. It is intended not on) 
to safeguard the interests of users and produce, 
but also to clear the air of undue complications, an 
to rationalise specifications. One of its greatest 
impacts is on the country’s ability to compete is 
international markets where contracts may be lot 
by the existence of conflicting standards. 

What will help new materials to be put into w 
quicker? Primarily the desire and willingness of 
consumers to try them out, which is one result 
good liaison with the producer. Rationalisation 
of specifications will undoubtedly continue to hep. 
Why define, for instance, the impact strength, 
elongation and tensile strength, if it is only the latter 
which is important? 

One danger, perhaps, is to go too fast, leading 
possibly to the premature rejection of a material 
Plastics generally suffered from too rapid progres 
ten years ago; the aircraft industry in welcomig 
ptfe tried to use it too quickly and ran into teething 
troubles derived from the immaturity of the man 
facturing processes. That materials can be matt 
commercially available in only a few years after their 


first conception—epoxides for instance took omy’ 


three years—is a feature which is bound to continu. 

It is more common now for users to be awared 
future material developments and to be prepared 
for them when they become available. A large 
number of the important engineering materials d 
the next ten years are already known—pilt 
propylene and poly-carbonates, tantalum ail 
vanadium, silicon nitrides and borides, for example- 
but these will all have to pass through the stages 
modification, and development of the productiot 
processes to an economic size before they cant 
commercially launched. 

The development of quite new materials bis 
undoubtedly stimulated research into “ old timets 
and many of our natural materials such as timber att 
being given a new lease of life by being made mot 
consistent in their properties. ; 

In the plastics field, one of the underlying trenis 
has already started—the production of petroc 
in this country. This step appears to follow from 
the policy to move the refining and processing 
where they are economically best sited. A simi 
policy is reflected in the trend to produce ma 
highly finished semi-finished goods, thus making 
of mass-production techniques such as continuo 
annealing and surface coating, at the most sensible 
stage in the producer—semi-fabricator—usef 

It is a prevalent attitude of materials produc 
nowadays to offer tailor-made alloys and mate 
but this may prove irreconcilable with the policy ® 
make use of mass production. 
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TION flows informally. It will find its own 

level, so why bother to regulate it? In practice, 

fms which engage in the development of new and 

" products are very often those which have 
an information organisation. 


Not Problems 


Most firms have so far not troubled to establish 
a technical library or information department. An 
“view conducted recently among a sample of small 

medium firms showed that in this country 
63 per cent of the firms had not consulted a library 
matechnical matter during the 12 months preceding 
the interview. Those that had, made good use of 
ic reference libraries. 

The percentage of firms who had not used a library 
was even higher in the United States—69 per cent. 
These figures are given in a report published last 
October by the European Productivity Agency. 
“Technical policy,” the report says of these small 
md medium firms, “is decided by managerial 
judgments on commercial prospects, and the use of 
scientific and technical data is spasmodic and sub- 
sidiary to the day-to-day problems of running the 

”" The firms are saved from real difficulty, 
geording to the report, by the fact that the bulk of 
their processes are traditional, and only a minority 
of their problems require any scientific or technical 


So much for the traditional-process industries. 
In those industries which are constantly developing 
nw and improved products, however, there is 
udoubtedly a wider use of library and information 
resources. In Britain the national centre for special- 
ied information work is Aslib (Association of 
Special Libraries and Information Bureaux), and 
its list of member firms reads like a Debrett of 
industrial aristocracy—not simply the big firms but 
the firms, of all sizes, which are well known for their 
progressiveness. 

Allsorts of “‘ problems ” crop up for the firm which 
atively controls the flow of information. An admir- 
able example is provided by the Guest, Keen and 
Nettlefolds Group of Companies, who at their 
research laboratory in Wolverhampton are served by 
a well-integrated library and information division. 
A “Review of Current Literature” is specially 
prepared for the firms who are members of the 
group and is distributed to them each month. It 
gives references to the more important articles 
appearing in the scientific and technical press and to 
slected patents. The confidential reports of the 
group’s research laboratory are also abstracted. 
Ateview of this kind is a powerful stimulus to the 
= and activities of the group’s executives and 


Ifa firm discerns no problems, there is no incentive 
0 establish an information department; and if 
there is no information department, feeding informa- 
tion to the right people, there seem to be no problems. 
All the evidence goes to show that when this vicious 
itcle is broken the whole firm becomes alive to its 
Opportunities (a better word than “ problems ”’) 
ad the only serious problem then is to decide on 
the order of priorities. That is precisely what is 
being done today by the firms who will dominate 
the 1960's. They have plenty to think about, plenty 
of projects which might be started; so many in fact 

Management is seriously concerned with the 
tareful selection of those schemes which will be the 
most fruitful. 


But a Stimulus 


It is misleading to speak of “ problems” as 

the word covered the whole of information 

Work, but there is no doubt about the reality of the 

simulus which a controlled flow of information 
Provides. 

John Thompson Limited, who entered the atomic 

Stergy industry in the early stages when they did 
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experimental work for the Atomic Energy Authority, 
started their technical library as recently as three 
years ago. Like the GKN information department, 
this library is associated with the group’s research 
laboratory. It is already making nearly 4,000 loans 
of books and periodicals a year, and the number of 
inquiries handled in a year, though it is not known 
exactly because they come by telephone and personal 
call as well as by letter, certainly runs into four figures. 
The library is still quite modest in size—staffed by 
a technical librarian and an assistant—but succeeds 
in producing a regular technical information bulletin 
for distribution throughout the group. By performing 
this function, the library is more than a library: it is 
an information department. 

The distinction is important. A library, as such, 
is organised to supply a specific book or document 
on demand. An information department, however, 
goes beyond that by supplying other departments 
with information which is likely to be useful. This 
means that the information officer studies the 
requirements of the directors and executives, and 
keeps in touch with the firm’s policies. 

Experience of information work in _ industry 
suggests that, for a company embarking on it for 
the first time, it may be better to think in terms of 
an information department rather than a library. 
An information officer can soon collect the nucleus 
of a library, and he can work quite effectively with 
a minimum of reference books, particularly if there 
are good library facilities in the neighbourhood, as 
in London and the chief industrial centres. 

The “ stimulating ” function of controlled informa- 
tion is reflected in the name which is given to the 
information department of the Metropolitan-Vickers 
Electrical Company—the Intelligence and Interchange 
Section. Here is a company in a growth industry: 
an industry which depends, more than most, on 
scientific development, and is probably the most 
dynamic industry in the introduction of new or 
improved products. The M-V intelligence and 
interchange section takes some 600 current scientific 
and technical periodicals and arranges for their 
regular circulation. In addition, 400 of these 
periodicals are scrutinised, and abstracts of important 
articles issued in various forms: (1) a weekly bulletin 
of technical information to design departments, 
(2) a weekly industrial digest of factory and workshop 
information to factory executives, (3) a monthly 
review on automation and computation, and 
(4) periodic surveys on economic and statistical 
matters of commercial significance. 

By far the most widely used method of keeping 
up-to-date technically is by reading technical 
periodicals, aided in some cases by the use of abstracts 
of other periodicals. That applies to all sizes of 
firms—not only the large ones. It is, in fact the 
conclusion reached after a study of the flow of informa- 
tion in the iron and steel industry, carried out by 
the British Iron and Steel Research Association. 
Broadly the same conclusion was reached by the 
EPA study. 


Asking Straight Questions 


The organisers of the EPA study believed that if a 
firm is developing a new product, or continuing the 
development of an existing product, it will be con- 
fronted with extra technical problems (the word is 
unavoidable). This belief was confirmed by the 
statistical findings, which also showed that, at the 
time of the study, 44 per cent of the small and medium 
British establishments sampled were developing a 
new or existing product. 

At the British Thomson-Houston Company’s 
research laboratory at Rugby, the library has a staff 
of eight, headed by an information officer and 
including a qualified librarian. They are concerned 
with the circulation of about 100 journals (a total of 
200 is taken), the loan of books and journals, the 
maintenance of a subject file on abstracts of patents, 
issuing a monthly accession list of books, pamphlets 


and reports filed in the library, and operating a 
translation service. One person is wholly engaged 
in answering technical inquiries and compiling 
bibliographies. 

The need for a small technical library at Vokes 
Limited, Guildford, is solved in an interesting way: 
their library is part of the development department. 
The company take about 100 journals and the 
publicity department produces a fortnightly confiden- 
tial technical bulletin which is circulated throughout 
the company’s organisation at home and overseas. 

At GKN the information department is given the 
responsibility for handling all incoming mail 
addressed to the research department, and for looking 
after the department’s filing system. This is an 
unusual but very significant arrangement, which 
facilitates the handling of inquiries from outside, 
either from another establishment of the group or 
from a wholly external organisation. If, for example, 
there is already material in the files which will help 
in answering the inquiry, the information depart- 
ment is organised to extract that material and pass it, 
along with the inquiry, to the person who will deal 
with the matter. 


And Breathing Freely 


Where the flow of information is not controlled 
there is likely to be constant complaint of the volume 
of material which people have to get through. 
Some informality in browsing and scanning is 
inevitable and desirable—the mind has its moods of 
receptiveness and stubborness—and none of the 
firms who are alive to information attempts to 
regiment the flow entirely. 

According to the EPA report, a firm is highly 
organised for handling information if it satisfies not 
less than six out of the following seven criteria: 
(1) has a technical adviser on the staff who is explicitly 
charged with the task of advising the management on 
technical and scientific matters; (2) takes more than 
five technical journals; (3) circulates the journals 
according to their contents; (4) pays the subscrip- 
tions for the employees’ journals; (5) prepares 
abstracts; (6) possesses more than 25 books; and 
(7) last added a book within the previous 12 months. 
In Britain it was found that 24 per cent of the sample 
of small and medium firms where highly organised 
in this sense. These seven criteria may be regarded 
as the basic bricks of information work, but what are 
the trends in those firms which have long since passed 
the basic stage? The firms, in fact, which are most 
likely to be developing new and improved products 
for the 1960's? 

There is a perceptible trend towards a more com- 
plete integration of the several channels through 
which information flows. GKN are one of a small 
number of firms which have taken steps to combine 
the information department with the filing system. 
A less drastic change which others have intro- 
duced is to arrange for the information officer to 
see copies of all outgoing mail, policy documents, 
and other material giving a clue to current activity, so 
that he has an intimate knowledge of the likely 
requirements of the board and staff. Publicity de- 
partments have usually been quite separate, but an 
integration has been effected in some organisations, 
as in the British Iron and Steel Research Association. 

The information department’s association with the 
research staff has usually been closer than with any 
other branch of the firm. In the future there will be 
attempts to close the wider gap which exists between 
the production and information departments. 

Someone has remarked that a professional engineer 
is distinguished from a craftsman by the fact that he 
is constantly communicating his knowledge and 
experience to others. Last year the Institute of 
Information Scientists was founded to serve those 
who make information their chief interest. Just 
round the corner, it is said, there are machines which 
will perform miracles in the retrieval of information. 
This brief inquiry has shown that most of the leading 
firms will be fully engaged during the next few years 
developing the basic organisation to ensure that 
information flows along the right channels and 
irrigates the growths for future harvests. 
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RESEARCH PROJECT 


T has become a commonplace to stress the import- 
ance of research and development in modern 
industry. Warnings come from all quarters—*‘ we must 
step up our research and development programme ”’— 
“we are lagging behind our foreign competitors in 
research.” Is it possible that the profusion and 
intensity of these statements exaggerates the serious- 
ness of the situation? In an age when economies 
change so rapidly we should be wary of being caught 
up in a strong current of plausible popular opinion 
and so swept innocently towards an unforeseen 
destination. It is possible that under all this pressure, 
research tends to be carried out for prestige instead 
of product. Perhaps it will even become fashionable 
for managements to hire a few backroom boys in the 
same spirit as they would hire a professional coach 
for the works soccer team. 

If the structure of an industrial organisation is to 
be properly balanced then its attitude to research 
must be in perspective. The various sections of a 
firm are interrelated and interdependent and each 
must be properly planned. So the size and import- 
ance of the research and development section must 
surely be dictated by its relationship with the other 
sections and the balance of the integrated structure 
of them all. Why then all this fuss about research 
and development ? 

The answer of course is obvious and has already 
been stated: the demands of research must be looked 
at in perspective. But the perspective we knew has 
now changed. In fact our economy has changed 
from one based primarily on finance, high-speed 
production and the use of natural resources, to one 
that is dependent upon a technology derived from 
the oldest and richest of man’s natural resources— 
his own unlimited ingenuity. Furthermore, these 
changes have been very much for the good of industry 
and for the strengthening of free enterprise. They 
have not lessened the roles of good management, 
mass production and planned selling; on the con- 
trary they have critically increased them. Yes—this 
time popular opinion is moving along the right lines. 
The happy combination of science and business skill 
has been, and will continue to be, a most fruitful 
merger. Provided the balance is kept in perspective. 

An example of balanced management of research 
affairs can be seen in the policy and workings of 
the Metropolitan-Vickers Electrical Company, 
Limited. Research minded since their conception in 
1901, they have maintained a high order of industrial 
efficiency throughout by the constant application of 
good management to the diligent endeavours of a good 
research department. 

Prototypes are designed and constructed within 
the research department, subjected to extensive 
tests, and then tried in commercial application 
before manufacture on a large scale is transferred 
to the factory. High-vacuum pumping plant, X-ray 
equipment, electron microscopes, mass spectro- 
meters, and linear accelerators are examples of the 
specialised equipments that have passed through 
these stages and are now manufactured on a pro- 
duction basis within the factory. 

This development of new products is carried out 
in close co-operation with their scientific apparatus 
sales department, which also deals with a limited 
number of commercial contracts by means of which 
the market is developed and experience of users’ 
needs obtained, thus enabling further advance in 
design. This is frequently reinforced by study in 
the laboratory of known and possible uses to which 
the new product can be applied, with the object of 
further broadening the market. 

In addition to investigations in the fields of 
technical knowledge of direct concern to the 
company, active participation is taken in devising 
and constructing experimental equipment for funda- 
mental research to be carried out at universities and 
other research organisations. Among the fruits of 
their research programme have been the discovery of 
the molecular distillation properties of oils which 
opened up an entirely new field of vacuum physics 
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and the study and investigation of high-temperature 
creep of metals. These studies have led to new 
materials of construction permitting steam and gas 
turbine plants to operate safely at the increased 
thermal efficiency that accompanies higher operating 
temperatures. 


Regeneration 


Science is continually creating new industries and 
revolutionising old ones, through the media of 
research and development. The effect is like that 
of a rolling snowball: as research creates a new 
industry so the new industry creates new problems 
for research—the ensuing research aids the established 
.industries and eventually creates new ones—and so 
on. It is in fact a regenerative cycle, energised by 
man’s insatiable desire to improve his standard of 
living, and the application of his ingenuity to do so. 

The basic pattern began to take shape at the time 
of the industrial revolution. James Watt was 
initially an independent inventor. But unless he had 
been fortunate enough to join forces with a man 
of great organising skill, Matthew Boulton, his 
mechanical genius might well have been less fruitful 
or even of no avail at all. Without the business 
man who was also an innovator, Watt would not 
have been such a key figure in the industrial revolu- 
tion. The Watt-Boulton combination was perhaps 
the beginning of the snowball. Invention nurtured 
invention. Watt and Boulton called upon the 
inventive ironmaster, John Wilkinson, to bore the 
cylinders for their engine. And so the success of 
Watt’s engine was to some extent the consequence 
of an invention of Wilkinson’s—a machine for the 
accurate boring of cannon. The circle was com- 
pleted when Wilkinson bought some of Watt’s new 
steam engines to operate the blast of his foundry 
furnaces and later to operate his mechanical equip- 
ment. Since then the cycle of generation and re- 
generation has revolved many times, continually 
widening with the impetus of further research and 
newer ideas, and their steady ever-increasing appli- 
cation to industry. 

Although the present pattern of industrial growth 
began at the time of the industrial revolution, it was 
not until the close of the 19th century that it began 
to crystallise firmly. Thomas Edison, the great 
inventor, realised fully that the growth of industry 
was highly dependent upon the new ideas, which 
until then were still entering industry in a haphazard 
fashion. Edison set up his own industrial research 

laboratories and fed his ideas directly into companies 
either formed by himself (for he was a shrewd 
business man) or formed as a result of co-operation 
between him and the well established firms of his 
time. 

Edison by the astute and diligent application of 
his energies gave considerable impetus to the precipi- 
tation of the newly forming regenerative structure of 
modern industry. But this was only the beginning. 
To continue to thrive, industry needs the constant 
application of fresh impetus from within its closed 
circuit. 


In the Small Firm 


It is well known that within the realms of industry 
there are those who exist without making any kind 
of contribution to the lifeblood of progress. But 
surely they are doomed to mere existence at the best, 
and if they have no part to play in the progress of 
industry and society they may either fade away or be 
swallowed up by their more enlightened and expand- 
ing competitors. This does not mean that there is 
no place for the small firm. On the contrary, many 
of these firms have an increasingly important 
part to play in the new scheme of things, particularly 
in technical development. 

As the rate of production increases and firms 
become more and more geared to mass production 
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it becomes less convenient and less efficient for gpd the 0 
to break down their tooling in order to devel [aborate 
and produce prototypes for future productig jam econo 


The changes that are necessarily involved in 
development of a prototype are not suited to the 
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production layout, and unless the firm Chooses fp Perha| 
run a development shop of its own the de the DSI 
work must be farmed out. Of course Many of thy tive Tes 
larger firms do successfully and efficiently run j industri 
development workshops, but if they are to be hj pore th 
efficient they must constantly be worked to : total 1 
This means the parent body must have scriptiot 
development work on hand to keep a fully equi peing it 
development department in constant operation at full annual 
swing. But, even more important than this, th 
working is the need for stimulus among the persongg enlight 

People engaged in research and devel Engine 
require a constant stimulus to be creative and effectiyg ship is. 
As Dr. Grey Walter has remarked, a complex organign join. 
needs an environment of noise—better random noig (1) dev 





than no noise at all—if it is to function. If Tesearch 

workers are starved of interest by too much Mundane | 
repetition in their work they become sterile, Fy 

this reason the variety of work, which would n 

be greater in a development firm than it would inthe 

development section of a producer organisation 

ensures that the men are stimulated by, and retaing 

lively interest in, their work. 

One example of such a small firm is that of Morfax 
Limited of Mitcham, Surrey. This company employ 
some 300 highly skilled men and specialises in th 
problems of metal working. The way in which this 
firm has established itself in the one decade of its 
existence is testimony to its functional value to 
industry. 

Solving metal-working problems, producing proto- 
types, and keeping up-to-date with their maching 
and techniques is the sole dedicated purpose of this 
small firm. They have no standard production lin 
and no standard output, in fact the company’s main 
sales product is the scope and capacity of its men and 
machines. Many of the prototypes made are of 
their own design and these are sometimes patented, 

During their short history they have given valuable 
service to many of the giant organisations by using 
their unique skills and energies to produce prototypes 
ranging from small jigs and fixtures to huge wind 
tunnel components for aircraft testing. The superi- 
ority of the speed, range, and quality of their work 
has been fully recognised by their many patrons and 
there can be no doubt that they will continue to beof 
value in their field as long as they maintain their lively 
team spirit and go on building up a store of knowledg 
of metal technology by working on the problems of, 
not one, but many different types of producer firms. 

Firms like Morfax are not new; George Wailes and 
Company Limited, London, were operating on similar 
lines 100 years ago and are still there today; but their 
role in industry is new, in fact they now fill a dual 
role. They greatly assist the larger organisations by 
carrying out awkward developments and prototype 
production. But they also cater for the research and 
development needs of other small firms, who cannot 
afford to operate such extensive research and develop 
ment laboratories but who wish to secure thei 
benefits in order to compete with their wealthier 
expanding rivals. 



















































By Co-operation 

Another means by which small and big firms alike 
can contribute to and derive the benefits from putt 
and applied research, is through the co-operalive 
research organisations. Co-operative research is @ 
comparatively recent innovation. It is the latest 
addition to the pattern, brought about by recognition 
of the need to “nationalise” scientific knowledge ® 
order that it can be carried out on a scale adequate to 
the problems. 

During its forty or so years of existence, the Depart 
ment of Scientific and Industrial Research has co 
tributed to the evolution of a flexible and efficieal 
organisation by which the Government can assis 
industry in solving its essential problems and st 
up the regenerative stimulus of new ideas. 

There are three main activities—support 
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research in the universities, to ensure the 
of high quality engineers and scientists for 
the operation of research laboratories 
‘5 on topics of national importance; and 
isi support in partnership with industry of 
‘ve research associations. DSIR’s own 
pboratories are of many different types, including 
National Physical Laboratory, the Chemical 
Laboratory, the Road Research Laboratory 
recent Mechanica! Engineering Research 
god the more page ogg: < 

While it is impossible to evaluate the 
‘- results of their research, it cannot be 
joabted that they contribute on a wide basis to the 

advancement of knowledge. 
the most directly useful of the activities of 
the DSIR is the fostering and subsidising of co-opera- 
tive research associations made up of groups of 
ducting with common interests. There are now 
than 40 of these research associations with a 
total membership of about 15,000 firms. The sub- 
scriptions required for membership are very modest, 
being in the case of a small firm much less than the 
annual salary of an office boy. However in spite of 
this, the membership is still often limited to the 
few. In the case of the Production 
‘neering Research Association the total member- 
ship is still only about 5 per cent of those elegible to 
join. The broad outline of the work of PERA is: 
(t) developing new and improved production tech- 
nigues by practical research; (2) assisting members 
with specific production problems; (3) supplying 
members with the latest information on economic 
jon techniques; and (4) securing the most 
rapid and effective application of better production 
methods by extensive liaison and training programmes. 

New concepts of production efficiency are being 
constantly accepted by the most progressive com- 
panies applying the results of PERA’s steadily 
expanding research into production techniques and 

ipment. In one member company the turnover 
has been increased by 300 per cent without any 
increase in floor space or labour, and with negligible 
capital expenditure. Their current research pro- 

includes investigations into such techniques 
ascold extrusion. By their work in this field PERA 
have enabled British industry to make up a 25 year 
time lag from their German rivals. 

As research proceeds, previously unsuspected 
barriers to higher efficiencies are being discovered. 
Many experienced production engineers do not 
realise that present limits of economy, output, and 
quality in everyday production practice are often set 
by minute undetected vibrations in machines and 
tools, A continuous programme of research extend- 
ing over several years is now throwing new light on 
the nature and effects of these vibrations. 

A much simpler example of the practical benefits 
that may be obtained from organisations such as 
PERA is the case of the ordinary twist drill. Although 
twist drills have been in existence for very many 
years, by application of modern scientific research 
techniques PERA has shown that quite simple 
changes to the angle of the point of the drill can result 
in substantial improvements in the economy of pro- 
duction. Member firms employing the results of 
this research have reported large savings in tool 
consumption. 

Direct co-operation between member firms and the 
research associations is often of great benefit to the 
patticular firms involved and thereby to industry 
generally, through the regenerative process. A recent 
example was the development by the British Iron 
and Steel Research Association of an automatic device 
‘0 control accurately the gauge of metal strip in re- 
versing and tandem mills. The idea for automatic 
gauge control began when member firms asked 

SRA to investigate the possibility of improving 
existing techniques of keeping a constant tension 
om the strip being rolled, in order to control the 
gauge. BISRA replied by suggesting that a much 
better gauge control might be obtained by varying 
the applied tension, to maintain constant load and 
wing electronics to obtain a quick response. The idea 
ofusing tension to hold the strip gauge constant with 
4load-meter producing a control signal seemed to be 
$0 simple that an experiment was carried out immedi- 
ately, with encouraging results. 

Later the simple theory became elaborated and a 
Practical method of measuring the strip thickness 

M a direct reading of the load in the mill and the 
Position of the screws which adjust the roll setting 
Was evolved. This instrument, which became known 
a the gaugemeter, was then developed into a second 
control method in which the rolls themselves are 
by a loadmeter signal to control gauge. 
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At this stage the work was still experimental, being 
carried out by BISRA at the mechanical engineering 
block of Sheffield University. Some time later the 
initial development work was finished by BISRA 
with a demonstration on a 4-stand tandem mill, 
and this showed that while automatic gauge control 
principles were sound enough, a good deal more 
work would be needed before it could become a 
really practical proposition. 

A far sighted decision was then taken by the board 
of Davy and United Engineering Company Limited, 
Sheffield (who are members of BISRA) in setting 
up an instrument division whose task was to bring 
automatic gauge control to the stage of commercial 
application. The first step was to set up a complete 
manufacturing facility with ability to manufacture 
not only automatic gauge control itself, which by this 
time had developed from a simple electrical circuit 
to an advanced anologue computer using fast response 
self-balancing servo-systems for solving the various 
control equations, but to manufacture also the load- 
meters, tensionmeters, loadcells, and other ancillary 
equipment. After lengthy practical trials the system 
graduated from a development project to a market- 
able product and was placed in the hands of the Davy 
and United selling organisation. 

One of the first models to be installed was at the 
Dominion Foundry and Steel Company, Canada, 
and its success led to licensing both Canadian West- 
inghouse and Canadian General Electric Company to 
manufacture on the North American continent. 

Thus, in less than ten years automatic gauge con- 
trol has advanced from a casual suggestion to a 
widely applied piece of control engineering, through 
the close co-operation of a research association and 
a few of its member companies. Further develop- 
ment work is now being carried out as a joint effort 
between United States Steel Corporation, General 
Electric Company (USA) and Davy and United to 
apply the principles of automatic gauge control to a 
hot rolling mill. 


Through the Big Firm 


Although there are over 40 research associations 
in Great Britain, the major part (90 per cent) of the 
nation’s industrial research, measured in terms of 
expenditure, is still carried out by privately owned 
industrial laboratories, and forms the backbone of 
British industrial research and development. 

Much of the credit for Britain’s leading position 
in world industry today is due to firms that originally 
established their supremacy a hundred or so years 
ago, and have maintained the pioneering spirit 
throughout. One of many such examples is that 
of Babcock and Wilcox Limited. This company has 
always had a pioneering outlook and has been 
responsible for many of the most important develop- 
ments in steam-raising practice. For example it 
produced the forged steel header which made high- 
pressure boilers a practical proposition, introduced 
the Bailey water-wall, developed pulverised-fuel firing 
and was the first with the fusion-welding of high- 
pressure boiler drums, and the Cyclone furnace. 

The company attaches much importance to research 
and development as well as to routine testing and 
quality control of materials and products. In its 
modern research station at Renfrew, the research 
and development department employs a personnel 
of well over 300 skilled men and technologists. The 
most modern and extensive equipment is installed 
for chemical and physical analysis, mechanical test- 
ing, metallurgical examination, and the application 
of electronics to engineering. Research is carried 
out into problems associated with design, manufac- 
ture and operation of combustion and steam generat- 
ing equipment. 

The development of Babcock steam-raising plant 
is, in fact, a continuous process, soundly based on 
the company’s world-wide experience of plant per- 
formance and on unceasing research and develop- 
ment revealing new materials and techniques. Such 
factors have kept Babcock and Wilcox continually 
ahead in the field of steam engineering. 


From Abroad 


British firms cannot always be first with new ideas. 
Many vital industrial developments come from 
overseas and it is of considerable importance for 
British firms to be quick on the uptake when such 
developments occur. By being quick to make use 
of valuable foreign inventions and developments we 
greatly minimise the chances of being left behind by 
foreign competition. 


A recent example of foresight of this kind is the 
case of the free-piston gasifyer. This device which 
underwent nearly all of its development in France is 
now being manufactured under licence in Great 
Britain. The free-piston gasifyer, which may be 
considered as a supercharged diesel engine, acts as a 
generator for power gas which is then utilised in a 
gas turbine. The opposed pistons in the engine 
cylinder are directly attached to the larger pistons 
which operate in single acting cylinders. These act 
as compressor cylinders on their inner side and 
deliver the supercharged air to the engine cylinder. 
The end spaces of the larger cylinders constitute 
cushion cylinders, in which the air is compressed on 
the outward stroke and provides the energy for the 
return stroke. The pistons have no connecting rods 
and no crankshafts, being kept in phase by a light 
linkage which does not transmit driving power. 
Since the moving masses are opposed and perfectly 
balanced there is complete freedom from vibration. 
The abolition of connecting rods and crankshaft 
gives a unit of much less weight and smaller dimen- 
sions than the conventional diesel engine of the same 
output, and cumbersome engine structures and 
foundations are eliminated. 

There can be little doubt that this important new 
technique will have a large role to play in turbine 
engineering in the very near future. It is due largely 
to the foresight of a handful of enterprising British 
firms that it is now in production in Great Britain 
and it does them great credit that they were able to 
gear up for the production of this foreign develop- 
ment so rapidly. For example, the National Gas 
and Oil Engine Company Limited, Ashton-under- 
Lyne, were able to produce their first all-British 
gasifyer only nine months after receiving their manu- 
facturing licence. 


On Thin Ice 


Although, by and large, technical developments 
progress along a logical and somewhat predictable 
course there is always the risk of a radical new tech- 
nical development arising to eclipse an existing one. 
Such events can be disastrous to the firms that have 
based themselves entirely upon the older technology. 
Even the most prophetic cannot often foretell the 
arrival of a completely revolutionary invention. 

For this reason it is most important that firms 
which are geared closely to a narrow field of engi- 
neering should keep a watchful eye upon current 
research and at the same time endeavour to expand 
their work into other fields which fall within the range 
of their technical skills. A practical example of this 
philosophy may be seen in the aircraft propeller 
industry. In the early post-war years, the advent of 
the jet engine caused a number of radical changes in 
the aircraft industries and in particular cast con- 
siderable doubt upon the future of the conventionally 
propelled aircraft. At this time de Havilland Pro- 
pellers Limited, who had already adopted the 
policy of expansion into allied fields, stepped up this 
expansion by making the fullest possible use of the 
many technological skills involved in the design, 
development, and production of aircraft propellers. 
Although the propeller business actually remained 
secure, it did no harm at all for de Havilland’s to 
expand their technical interests in this way; on the 
contrary, they are now flourishing in the propeller 
industry as well as several others; for instance they 
now produce 90 per cent of the electrical generators 
for guided missiles made in Great Britain. 


The New Barrier 


From these examples the regenerative pattern of 
research and development is apparent. It may be 
expected to assume increasing importance in the 
future, unless the balance between the component 
parts of the productive process becomes disturbed. 
Thus before the introduction of automatic computers 
we were approaching what might be called the data 
barrier; perhaps we are now nearing the research 
report barrier where results and discoveries become 
too numerous to be handled or used effectively. 
Attempts to take advantage of such abundant 
information may in fact clog the productive process. 
To counter such a weakness, industry will require 
to carry out not only scientific and technical research, 
but research into the mechanism of research itself 
and the part it plays in the manufacturing activity as 
a whole. Research will be increasingly applied to 
subjects and areas of industry where its use had never 
hitherto been contemplated. The spread of opera- 
tional research is a beginning. 
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DESIGN DATA 


Ow an idea for a new or improved design comes 
into being, and the process by which it is 
translated into the working specifications and 
drawings, are traced in this report. Reference is 
made to a variety of industries large and small—an 
industrial heating service, control instrumentation 
engineers, compressor manufacturers, domestic elec- 
trical appliance makers, the motor industry, and 
aircraft construction. 


Where it Starts 


The design of a new or improved industrial product 
may be triggered off in various ways. It may be 
the outcome of months of intensive investigation 
by sales and market research staff: most domestic 
consumer goods, for example, originate in this way. 
On the other hand, a new idea may be “ handed on 
a plate” to the designers by a prospective customer, 
or may arise from work already in hand by a process 
of natural induction; or it may be prompted by the 
availability of new materials and techniques. In 
all these ways, there is a powerful element of cross 
fertilisation: successful design is almost certainly 
never the result of seeking inspiration in the seclusion 
of an ivory tower. 

An example of customer-inspired development is 
offered by Isopad Limited, a small firm specialising 
in the design and supply of a new form of heating 
service—electrical surface heaters for vessels ranging 
from laboratory crucibles to 1,000 gallon processing 
tanks; for tracing pipelines; for de-icing aircraft 
propellers and engine air intakes; and for a growing 

. variety of engineering and chemical and nuclear 
power plant applications. Most of the company’s 
work today is directed to special purpose and one-off 
jobs, and involves a very large element of consultative 
and advisory service to the customer; yet when the 
company started in 1946, their sole object was the 
manufacture of high-grade domestic electric blankets. 
It was the chemical industry who realised that the 
principle involved could be applied to their needs, 
and thus initiated a “ chain reaction” of technical 
development. 

Developments in marine echo sounders have some- 
times been inspired by ideas put forward by the 
fishing industry, Kelvin and Hughes Limited report; 
but fundamental improvements in operational and 
design techniques generally arise from experiments 
conducted by the firm’s research team. This team 
is permanently employed on the development of echo 
sounders and sounding techniques, and has its own 
research vessel, Lalla Rookh II, commissioned in 
1956 for practical work at sea. 

The inductive process is exemplified by the photo- 
transistor direct-reading displacement meter for 
vibration analysis recently put on the market by 
Fairey Air Surveys Limited. What inspired an air 
survey company to enter into this unexpected field 
of instrumentation was the fact that the company’s 
research department, in carrying out a development 
contract for airborne camera mountings, discovered 
that there was no apparatus on the market suitable 
for measuring the low frequencies in which they 
were interested; and so they evolved their own 
instruments which, it is believed, are the first to 
measure oscillatory displacements directly, and 
subsequently they decided to exploit an untapped 
market. 

Market research led Broom and Wade Limited to 
develop their recent range of portable oil-flooded 
rotary compressors. In 1952 their Canadian organ- 
isation reported that American oil-flooded rotaries 
were threatening to drive the reciprocating com- 
pressor off the market. Surveys of the new American 
machines showed that they had the advantage over 
piston machines in a number of ways: smaller size 
and weight, lower freight charges, higher operating 
speeds, lower initial cost, easier maintenance resulting 
from the smaller number of working parts and the 
absence of valves, and cooler air. From the outset, 
however, it appeared clear to Broom and Wade that 
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they could improve on the American designs, which 
were of the two-stage in-line type. For access to the 
low-pressure blades, therefore, the high-pressure 
rotor assembly had to be removed. By adopting a 
geared side-by-side two-stage arrangement, it would 
be possible to give complete accessibility to both 
sets of blades; and moreover the unit would be 
more compact. It was therefore decided to go ahead 
with the construction of a 120 cu. ft per minute 
prototype on these lines—and success in the field 
trials of the early machines led to the present range 
of compressors from 120 up to 630 cu. ft per minute— 
and* a development potential which is far from 
exhausted. 

A design development that was initiated by a 


. Combination of market research and the availability 


of new techniques is represented by the Transmatic 
electronic controller for air conditioning systems 
introduced recently by Teddington Industrial Equip- 
ment Limited, to supersede their earlier electro- 
mechanical controller. Again, study of the American 
scene, where conditioned air is a ‘“ must” in all 
public and most private buildings, showed a growing 
preference for the electronic controller which has 
a quicker response, and is more sensitive and more 
compact than the electromechanical device. The 
American controllers were, however, based on 
thermionic valves; and Teddington decided that 
they could produce a more rugged and still more 
compact instrument—and eventually a cheaper 
instrument—by using transistors and printed circuits. 
Moreover, transistors and printed circuits are 
“news ”’: it is not only in consumer goods that the 
designer needs to have a sense of the contemporary. 
Scientists and engineers are almost as susceptible 
to fashions in techniques as a young woman is to the 
latest creations of Yves St. Laurent. 


How it Continues 


The first step in designing a successful product is 
to determine exactly what the customer needs. 
From the outset, then, there must be a close liaison 
between the sales department, after-sales service 
and the designer. In the case of special-purpose 
designs to customers’ orders, direct contact between 
user and designer is usually essential, because what 
the customer asks for in the first place is quite often 
not what he really wants! In the case of electrical 
surface heaters, for example, Isopad have found 
frequently, on investigation, that the degree of 
control precision demanded by the customer is 
unrealistically stringent and would involve him in 
needless expense. 

Generally speaking, the design process—the deve- 
lopment of the original idea into the manufacturing 
specification and detail drawings for the guidance of 
the workshops—follows the traditional pattern: 
establishing the basic design, calling for experimental 
work, the extent of which varies with the ‘“‘ newness ” 
and the size of the project; estimating the manufac- 
turing costs; building and proving the prototypes 
or the pilot model in the experimental, or research 
and development department; and analysis of the 
prototype design from the manufacturing view point 
with a view to simplifying the production process, 
standardising dimensions, tolerances, quality, and 
using interchangeable components so far as is 
possible without detriment to the performance. 

The preparation of drawings, specifications, parts 
and materials lists, follows and, when complete and 
approved, they are released to the production depart- 
ments. The main developments noticeable today in 
this process are an earlier and much closer liaison 
between the design and production departments; 
increasing attention to the international aspects of 
standards, essential for those hoping for overseas 
markets; in complex projects, the extensive use of 
electronic computers for “ optimising”’ the design 
parameters; and a growing use of “3D” models 
and full-scale mock-ups to supplement drawings of 
complicated buildings, particularly those involving a 


multiplicity of pipeline and cable TUNS, such 
aircraft, locomotives or chemical Processing nian 


In Control Instrumentation 


Now looking at the design process as applied by 
a few individual firms: in designing the Transmat 
air conditioning controller referred to earlier Ted. 
dington Industrial Equipment Limited decided to 
up from standard modular units. In the first 
this was conceived mainly with the idea of eliminas 

** on-site ’? maintenance by the use of Self-contained 
units, but it has valuable repercussions on 

and on stock holdings, as a wide variety of 
—some 20 or more—can be made from four or fiy 
basic units. 

As in most efficient engineering organisatj 
Teddington’s design and development Sections—both 
quite small—are under the direction of the sam 
engineering chief executive. The basic ideas an 
preliminary cost estimates of the Transmatic hay) 
been settled by the design section, the development 
engineers worked out the scheme on a “ bread board” 
and the sales staff were brought in to discuss styjj 
and to indicate the sales potential of the instrument, 
A trial “ production’ run was then carried out ip 
the development laboratory, some dozen 
controllers being built up, tested thoroughly, and 
submitted to the production shops for method 
studies, together with the detail drawings and instr. 
tions produced by the design office. At this stag, 
the publicity department came into the picture an 
was “‘fed”’’ by the design engineers with material 
on which the publicity campaigns and technical 
literature were based. 

The first 50 controllers produced by the shops wer 
sent back to the development laboratory for thorough 
performance testing, and other samples were sub- 
mitted for field trials. This procedure soon revealed 
desirable modifications, which are being built into 
subsequent production runs: for instance, the 
original specification, based on American practice, 
overlooked the fact that in the United Kingdom 
rather cruder and simpler methods of temperature 
control in heating installations are employed than is 
customary in the United States. Fortunately it was 
a comparatively simple matter to incorporate a 
control element to regulate the heat supply temper 
ture in accordance with the outside air temperature 
the usual British procedure. 


In Compressor Manufacture 


In the case of Broom and Wade’s rotary oi 
flooded compressor mentioned earlier, although 
prototypes in 120, 250 and 600 cu. ft per min cape 
cities were successfully run both in the United 
Kingdom and Canada during 1953, there remained 
many design problems to be solved before they wer 
fit for the open market. In the earliest machines, the 
low-pressure and high-pressure rotors were ml 
at the same speed, and from the outset it was obviow 
that this was not an efficient arrangement since it 
resulted in a lower blade tip speed for the high 
pressure rotor than for the low-pressure rotor 
This was easily overcome by using a suitable step-up 
gearing between the rotors, but it still remained to 
determine what was the most economical blade tip 
speed; this would determine the stator bore sizes 
and maximum engine speeds. 

Other factors which had to be decided were th 
choice of blade material with the necessary well 
qualities and dimensional stability under conditions 
of temperature and in the presence of oil, 
weight of the blades, which would influence the 
range of operating speeds; the ratio of rotor diameter 
to length, which affects the control of leakage oe 
the tips of the blades and at the ends of the rotots, 
determination of the minimum oil flow, rotor até 
blade clearances, coupled with the maximum voli 
metric efficiency; and an effective and econ 
filtering system had to be devised for removing the 
oil from the oil-saturated air delivered from the 
pressure outlet. 

All these problems were solved in some two yeas 
of joint effort by the design team and the 
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crystallised, representatives from = ee 

je-planners cost accountants, foun en, 

tool operators, the lot—were called in to the 

first of a series of “ production method ”’ meetings 

one suggestions. At such meetings, the design 

» inalised and authorisation is given for the acquisi- 
“oa of special-purpose machinery and equipment. 

ty in 1956, the first batch of 120 cu. ft per minute 

compressors were under way. A numer of these 

wsly machines were submitted for field trials by 

ive customers; any improvements suggested 

the results of such field trials, as well as those 

by the production side, as a result of 

ing experience at the regular production 

meetings, would be worked up by the design 

as “mods” for incorporation in the next 


office 
production batch. 
Although 


spi development department. Once the basic ideas 
| were 


y 


effective liaison between the production 
and design sides is established by the production 
method meetings, still closer day-to-day co-operation 
is the aim of Broom and Wade’s general manager. 


In Domestic Appliances 


Domestic electrical appliances made under the 
aegis of the General Electric Company Limited are 
in several factories, which “* sub-contract ”’ 

their design work to a single central service, the 
“ appliance Design Centre,” at Wembley. Here 
we gathered together all those responsible for the 
tion of new ideas and their translation into 

ion possibilities: departments concerned 
withcosts and information, technical design, mechani- 
cal design, appearance design and planning produc- 


tion. 

In the technical design department are a number of 
engineers and physicists, each specialising in a group 
of related products—those involving the conversion 
of electrical energy to heat energy, those involving 
the use of refrigeration, or those involving motors 
and moving parts, for example. 

Each specialist has available laboratory or work- 
shop space in which he can conduct his own experi- 
ments and tests. The mechanical design department, 
which specialises in the mechanical design of products, 
comprises an engineering drawing office and a 
prototype workshop. The engineering drawing 
office produces sketches or drawings for prototypes, 
and can also produce finished working drawings for 
the manufacture of the final article, depending on the 
extent to which the factory concerned desires this to 
be done. The department is also responsible for 
keeping the centre up to date on new materials and 
finishes. 

In consumer goods such as domestic electrical 
appliances, appearance is an important selling factor, 
and is taken care of by the appearance design depart- 
ment, manned by skilled industrial designers who 
work in the closest possible day-to-day association 
with the staff concerned with all the other functions. 

The planning engineer section maintains the essen- 
tial liaison between the Appliance Design Centre 
and the different factories producing the various 
atticles. This section advises other members of the 
centre staff on tooling and the best utilisation of 
existing plant. Where necessary, it prepares factory 
layouts involving the use of new plant or the re-siting 
of existing plant, and prepares estimates for tooling, 
plant and machinery. 

The way in which a new appliance is born is as 
follows: preliminary cost comparisons being favour- 
able to the new idea, a meeting is held of all Appliance 
Design Centre personnel likely to be involved, 
together with the sales department concerned, and 
the works who will make the appliance. The object 
to prepare a brief to which the centre may work. 
The Appliance Design Centre then proceeds in two 
stages, ““A’” and “‘ B.”” In the “A” stage the technical 
designers develop any new ideas necessary. Models 
Constructed at this stage are only to try out new 
schemes and bear no resemblance whatever to the 

article, 

At the “ B ” stage the technical designers, with the 
collaboration of the mechanical drawing office and 
the workshop, construct working prototypes as 
complete as possible in the technical sense. In 
parallel with these working prototypes, the appearance 

Ts, again with the co-operation of the work- 
shop, design and make appearance prototypes; 
oom _— exactly the final product in shape and 

sh, 

At the conclusion of the “ B” stage, final agree- 
ment is reached with the works concerned regarding 
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the whole design. The “B” stage appearance 
prototype is then submitted by the Appliance Design 
Centre on behalf of the works to the sales department 
for approval. After any modifications have been 
approved the centre can hand the whole job over to 
the works concerned so that it can be tooled up for 
manufacture. 


In The Motor Industry 


Let us now consider the large-scale and highly 
competitive automobile industry, as typified by 
Vauxhall Motors Limited. Here, development is 
primarily inspired by thé persistent demand of the 
mass car-buying public for progress—functional 
and impressiveness of appearance. Every new 
model involves vast capital expenditure on special- 
ised plant and machinery, and costs are based on a 
four to five year production run, with perhaps two 
minor “ face-lifts’’ during the intervening period, 
to introduce some new feature or to eliminate some 
point of sales resistance. 

Design and development must go forward on a 
very short time scale; and to make this possible, the 
design and development teams—which are numbered 
in hundreds and which work in parallel under the 
same senior engineer—are broken down into highly 
specialised sections. In the preparation of a new 
design, these teams are preceded by two other groups 
directly responsible to the chief engineer—the 
“ forward product study group ”’ and the all-important 
“ styling group.” 

The forward product study group are continuously 
working on new technical possibilities. When sales 
trends indicate to the management that the time has 
come to launch a new venture, the forward study 
group “ crystallise’”’ the basic ideas around which 
the new automobile is to be created, and feed the 
principal dimension and layout data to the styling 
group. 

Styling is a fundamental part of the design process 
of a modern motor car, and at Vauxhall full-scale 
three-dimensional models are built to develop the 
external lines and appearance. In the earlier stages, 
the model is worked out in clay. When satisfied 
with the lines, a permanent glass fibre appearance 
prototype is built, representative of what the final 
vehicle will look like from outside. To complement 
the appearance prototype a wooden mock-up known 
as a “trim buck” is built to develop the interior 
styling and finish and to establish the position and 
arrangement of seating, controls, instruments, acces- 
sories and so on. 

The glass fibre prototype is used not only as an 
aesthetic standard, and as a starting point on which 
the advertising and publicity departments plan their 
campaign, but also for preparing body work formers 
used in producing the hand-built prototype bodies 
of the vehicles and assisting in laying down the 
full-scale loft plates by the engineering design team 
for production. Body lines having been settled, the 
engineering design sections, in close liaison with 
the production planners, go into action. As regards 
standardisation, Vauxhall Motors conform to a com- 
prehensive system of standards governing minor 
items such as attaching or fixing parts, established by 
their American parent company, General Motors 
Corporation. 

The building of prototype parts and components 
follows closely upon the completion of drawings and 
every detail of the car must be hand-produced for 
design checking and development prior to its release 
to the production planners, and prior to the heavy 
expenditure on its production tooling. Not only 
are power units bench tested, but functional com- 
ponents ranging from window winders to complete 
gearboxes are shop tested on special rigs in a similar 
manner. 

Prototype cars are tested both on the road in the 
United Kingdom and overseas, and on Vauxhall’s 
new proving ground near Luton. This proving 
ground provides facilities for accelerated life testing 
on special surface tracks, Belgian Pave and other 
media, in addition to braking and handling testing 
on a banked high-speed circuit; 1,000 miles on special 
surface tracks is equal to 100,000 miles of normal 
road use. 

Any defects in the design shown up by the 
treatment of prototype cars and components are 
corrécted and re-tested, and when engineers reach 
confidence in their design the working drawings 
are released to the production planners. In contrast 
to those products made on a batch basis, any small 
improvements arising from field experience or from 


bright ideas, serving to eliminate unnecessary cost, can 
be introduced on the production line at any time. 


In Aircraft Construction 


An interesting example of the results of close 
integration of design and production is the Argosy 
freighter-coach aircraft made by Sir W. G. Armstrong 
Whitworth (Aircraft) Limited, conceived less than 
24 years before its maiden flight this January. In 
this aircraft, design was viewed from the production 
standpoint from the outset, and preliminary produc- 
tion planning began with the initial design study. 
From the production viewpoint, the more the aircraft 
could be broken down into sub-assemblies, the 
shorter the manufacturing cycle time; but from the 
performance viewpoint, this could result in weight 
penalties because additional joints would be required 
in the structure. 

Getting together early, in the form of a high level 
development committee representing the principal 
design, development, and production sections, 
enabled these two viewpoints to be thrashed out, as 
well as ideas on processes and methods. For 
instance, the design side wished to use the Redux 
metal-to-metal bonding process on the Argosy for 
reinforcement in areas of high stress level; this 
process needs special plant and a build-up of experi- 
ence before it can be applied as a production routine 
and it was therefore important to make an early 
decision on its introduction. 

Liaison between design and production is fostered 
at all levels, informally as well as by formal com- 
mittees. There is day-to-day contact between pro- 
duction planning engineers and the design office; 
and the latter are kept fully up-to-date on new 
equipment in the shops by means of a plant manual. 

Aircraft construction, incidentally, is one branch 
of engineering in which the practice of hand-building 
the prototype in the experimental shop is dying out, 
because the time lag involved is too great. Today 
the first two or three complete aircraft off the produc- 
tion line serve usually as the prototypes for flight 
development, preceded by the first production 
fuselage which is used for the static strength tests. 
Although this may involve some modification in 
tooling and so on, this does not involve the same 
penalty that it would in the automobile industry, 
because aircraft tooling and jigging is generally more 
versatile. 

Owing to the complexity of the job and the 
ease with which bottlenecks can be created, very 
careful programming and phasing of the design, 
development and production stages is called for— 
priority being given to the full-scale mock-up for 
laying out the interior, control runs, “* plumbing,” 
etc. ; wind tunnel tests and mechanical tests on 
detail parts; and design of the main structural parts, 
that is fuselage and wings, so that the production 
side can tool-up as early as possible. 

Extensive ground-rig development on fuel systems, 
hydraulics, air conditioning, engine installation, and 
so on, is carried out before such systems are installed 
in the aircraft, and static strength tests, stiffness and 
resonance tests are usually completed before the 
first aircraft flies. Fatigue tests on major structural 
assemblies will probably be taking place concurrently 
with prototype flight tests. 


Towards Integration 


In the aircraft and missile industries, and in other 
highly advanced fields, such as nuclear power reactor 
construction, there is beginning to be apparent a 
reversal of the policy of breaking down the design 
into specialist sections. The specialist engineers 
are there—they must be—but their efforts are directed 
jointly towards the design of a complete entity rather 
than an assembly of components and systems. The 
Atomic Energy Division of the General Electric 
Company Limited, citing the design of a nuclear 
power station, says that “there is rarely found in 
any other field of technology a situation in which 
mechanical, electrical, civil and chemical engineers 
are so interdependent. Even a comparatively slight 
change in one detail of the basic design frequently 
necessitates a re-appraisal of many other features...” 

Summarising, therefore, the trend of the design 
process today is towards earlier and closer integration 
of every aspect of the project—getting together with 
the customer to find out exactly what he wants and, 
having determined this, bringing together repre- 
sentatives from every department involved in the 
making, selling and servicing of the product to decide 
how the customer’s needs can most efficiently and 
economically be satisfied, 
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po and equipment for the modern factory 
covers such a vast range of items that it is 
virtually impossible to forecast changes over the 
entire field. At best it may be possible to indicate 
for one or two items what trends seem likely, and in 
this article examples from four firms are given. On 
the machine-tool side the tape-controlled multi- 
purpose machine is expected to take the place of the 
special-purpose transfer line; in the general shop, 
free-standing machines are being used to give 
increased flexibility; instrumentation will tend more 
and more towards combined measurement and 
control; and, as an example of the ranges of smaller 
items, the design of floor-cleaning equipment seems 
directed towards the multipurpose machine—also 
perhaps remotely controlled. 


Easier Handling 


There seems little doubt that the one common 
factor in all industries, and one that will affect trends 
for many years to come, is the high cost of labour. 
Already it is thought worthwhile, particularly in the 
process industries, to invest sometimes as much as 
£12,000 per employee in production plant; and cost 
analysis indicates that labour and, in particular, 
handling, forms the largest single part of production 
expenses. 

As a result, it is only to be expected that plant and 
equipment in the factory will reflect these conditions 
and therefore will tend more and more to automatic 
control in some form or other and to mechanical 
means of handling, again as far as possible automatic 
in operation. The growth of the transfer line for 
mass production is probably the best and most well 
known example of this. There are some indications, 
however, that this growth may be taking a somewhat 
different form in the future. 

The transfer line began with the belt conveyor 
beside which the operators stood and either took the 
parts from it to perform their allotted task or walked 
along beside the moving line. This arrangement was 
followed by the transfer machine, in which the item 
being machined is passed from stage to stage by the 
action of the machine itself. The main disadvantage 
in practice is the space that such machines occupy 
and the fact that in general they are highly specialised 
and can only make one item. A change of product 
—even quite a minor alteration in design—can 
involve both expensive and extensive changes in 
plant. Such machines are therefore inevitably 
limited to very long runs of identical items. 


Greater Flexibility 


At least a partial solution to the problem is the 
“unit head” construction which offers a degree of 
flexibility by making possible changes of operation 
along a line without changing the whole line. How- 
ever, in the view of CVA Jigs, Tools and Moulds 
Limited, whose agents are E. H. Jones (Machine 
Tools) Limited, by far the most significant move 
is the introduction of tape control, both of single 
machines and of whole lines. Various methods are 
employed: the tape may take the form of punched 
strip or it may be magnetic, but the basic idea is that 
operations are programmed by recording them on a 
tape which is then used to control the movements of 
the machine tool. Since the information can be 
recorded exactly, the final accuracy of the part 
depends on the accuracy of the tool motions, leading 
to design developments in lead screws and feed-back 
mechanisms. The overall result is that exact work 
can be performed by virtually unskilled labour, 
without the tedious and costly processes of setting 
up. The system is therefore suitable not only for 
mass production but shows to even greater advantage 
in small batch work. It is more accurate than the 
use of templates in copying machines as well as being 
quicker and cutting out the cost of the original. 

Apart from the direct application of tape control 
to existing transfer line machines, which of itself 
allows greater flexibility by making possible the 
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programming needed for handling different parts on 
the one line, CVA envisage a change to multipurpose 
machines, tape controlled, each of which could 
perform several different operations on the part. 
Thus a complete line would be replaced by several of 
these machines, which would be capable of all that 
the line could do and would also be immediately 
adaptable to take a change in product merely by using 
a different tape. A group of machines could also be 
arranged to be under the control of a master tape so 
that their operations could be co-ordinated to include 
mechanical transfer between them. A _ further 
development would be automatic tool changing on a 
machine, again under tape control, which would 
extend even further the flexibility. Such a machine 
could have twenty or thirty different sizes of drills, 


‘ mills, taps or the like which would be selected by the 


tape as required for successive operations. In this 
event it would make little difference in cost whether 
ten parts are to be machined or ten thousand, for 
the production of a tape is comparatively cheap. 


Quicker Replacement 


The question of replacements and renewals is 
always a vexed one. There are of course the obvious 
cases when a new product is to be made and existing 
machines are not suitable, or when a machine has 
become worn out. An example is quoted by Allen 
West and Company Limited of a sheet steel cover that 
was at one time flame cut from a flat plate and the 
fixing holes drilled before being bent into shape. The 
introduction of a turret press, however, allowed the 
cover to be cut and formed in the one machine—an 
illustration of the constant aim of the production 
engineer to reduce the number of separate operations. 


Better Layout 


On the subject of plant layout, Allen West favour 
machines standing freely on felt or other antivibration 
mounts with the electrical feed coming from overhead 
lines. Such an arrangement allows the machines 
to be moved easily to new positions to suit variations 
in product, and is one to be recommended wherever 
such variations occur and where the shop has to 
cater for general work. CVA, however, did not recom- 
mend this type of mounting for the machines envisaged 
in the paragraph above, as they felt that the accuracy 
would be impaired by the amount of movement 
that would exist; they favoured a separate block base 
with the bolts well grouted in. The overhead feed, 
however, is generally agreed as the means of keeping 
the floor free from ducts and obstructions. 


More Instruments 


Instruments are becoming more and more impor- 
tant in the operation of factory processes and 
therefore are items to be considered. Again they 
are linked with automatic control and the avoidance 
of skilled (and expensive) labour. In the machine 
shop are the automatic gauges that can be fitted, 
particularly to grinding machines perhaps, but also 
to any other accurate machine tool, which con- 
tinuously gauge the part being machined and stop 
the operation at the correct time. However, it is 
probably in the process industries that instruments 
come into their own. 

In the process industries instruments not only 
measure but also control. Foxboro-Yoxall Limited 
think that new approaches to measurement will be 
made and quote as examples their magnetic flow 
meter and Dewcell humidity meter, both of which 
have proved very successful in practice. The mag- 
netic flowmeter has the great advantage that it 
offers a through passage to the liquid and can be 
used with almost any liquid that has electrical 
conductivity. An electromagnet induces an e.m.f. in 
the liquid, which is detected by probes that are flush 
mounted on the insulating lining. The electrical 
signal is proportional to the rate of flow, and can be 






used in conjunction with a meter, a recorder 
controller to correct the flowrate. Pulps and Fo 
can be handled as easily as fruit juices, 

Apart from the continued development of exis: 
items, one may look to the evolution of ose a 
ment for measurement on the lines of ~ 
analytical apparatus or end-point titration eqn; 
now only met in the laboratory or the very speg; 
plant. Analyses by mass spectrometer or Tuckey 
magnetic resonance are other cases in point, One 
may look, too, to further extensions in the Use of 
vapour phase chromatography and infra-red 
tion spectrometers to include general Production, 

Continuous operation and control, parti 
such industries as those concerned with food anj 
textiles, is another practice that may be expected tg 
increase in the next decade. Existing methods willy 
further developed and there will be an evolution g 
new control mechanisms providing better Perfor. 
ance and greater flexibility. Electronic instruments 
are already to some extent complementing the olde 
forms which relied on compressed air or mechanical 
systems for their operation. In all sections there wij 
be a trend towards simplification in design and to thy 
use of standard specifications and installations, Much 
development can also be expected in the integration 
of controls with computer systems and data logging: 
improved methods of data presentation and tray. 
mission systems will follow. 


Cleaner Factories 


The tremendous change in ideas of factory clea 
liness that has taken place during the last 20, o 
even 10, years has given rise to a whole new range of 
equipment. Here again labour costs make themselys 
felt, and so the tendency is more and more towand 
mechanically operated items. The peak of cleanlines 
is probably reached where semi-conductor materials 
are processed—here even the air has to be filtered 
to remove particles of micron size. 

While for most factories such perfection is not 
necessary, cleanliness does undoubtedly improw 
productivity and reduce accidents. The floor isa 
fruitful source of troubles—therefore it is floor 
cleaning machines that have developed in the greatest 
variety. Cimex-Fraser Tuson, one of the firms in 
the trade, make a range of items from the simpk 
hand-operated brush to a rider-controlled machin 
that can sweep up milk bottles or bricks and also 
has a suction unit for collecting dust. In betwee 
are machines for scrubbing, rinsing, drying an 
polishing, many of the operations being combined ia 
some of the machines. An important point, however, 
is that not only do the machines sweep—they also 
carry away the sweepings. 

The company think that it is the combined type 
of machine—as an example they mention one thal 
will pick up both water and dust and which can be 
dismounted for use as a hand vacuum cleaner—that 
will be the choice of the future. At present the smaller 
firms are somewhat reluctant to invest even in the 
simpler brush-and-collect machines though with the 
increased labour difficulties probable in the future, 
such machines may well become necessities, and of 
course the larger rider-controlled machines need 
comparatively large or at least accessible areas for 
economic operation. All present machines, however, 
need an attendant and it is interesting to note that 
the company are working on a remotely controlled 
machine (in the first instance a polisher but te 
principles would apply equally well to scrubbers of 
sweepers) which could be left to its own devices and 
be relied on to do all the corners. 


Lighter Work 


If it is at all possible to sum up a general tread 
for such an enormous diversity of things as at 
comprised by the plant and equipment of the 
factory, then it would probably be true to say,® 
indeed was implied at the beginning, that any chang 
in the next decade will be towards reducing 
amount of labour involved and also the amount 
highly skilled labour employed but with a distin 
bias away from highly specialised machines. 
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CONSTRUCTION PROSPECT 


UCTION engineering is in a vigorous mood. 
There is an imaginative approach towards new 
materials and methods. Nowhere are activities 
better . Over the last few years, and under 
pressure from nuclear engineering, there has been 
, matked up-turn in the standard of work, par- 
ticularly in respect of accuracy. 
steelwork is likely to return to favour 
for main frameworks, especially for heavy sections, 
snlacing reinforced and prestressed concrete. 
Several factors will contribute to this resurgence. 
First, there is no longer any need for economy in 
the use of steel. The new capacity of the steelmakers 
is well able to cope with a greater demand. Second, 
Dorman Long have brought into full operation their 
universal rolling mill at Lackenby and are producing 
the broad flange beams which are structurally more 
dicient than standard I-sections. Third, following 
the war, designers had to use imported steel, fre- 
y of unknown quality; there is now a renewed 
confidence in structural steel and designs can be 
trimmed to give more competitive structures. 
Furthermore, the long awaited revision to BS449 
will prove favourable to steel. In its new form it 
allows full advantage to be taken of the concrete 
surround to stanchions. Under these conditions 
encased steel can become competitive with reinforced 
concrete. Better fire protection, which could be 
sprayed on, would improve the outlook for steel 
still further. Concrete will be used for mass filling 
and for cast-stone products. 


Style 

A great advantage of steel over concrete is its 
adaptability, for it is far easier to fix or hang fittings 
from steel. This advantage is also shared by light 
alloys and timber. Aluminium, extruded in every 
conceivable section, has no close competitor for really 
large span roofs. Timber, as well as being lightweight 
compared with steel and concrete, possesses a virtue 
all of its own—a high fire resistance. Nearly every 
engineer must be aware of this by now, but a lot of 
publicity is still required so that clients will regularly 
accept timber for a structural frame. 

There is, indeed, likely to be marked growth in 
timber as a structural material during the next decade. 
At the Tylers Green laboratory of the Timber 
Development Association excellent work has been 
done on laminated timbers for shell roofs, warren- 
type and bowstring girders, and also on a barrel roof 
frame that is made from elementary frames easily 
mass produced in a carpentry shop. 

Much of the popularity of concrete—reinforced or 
prestressed—has been a result of the better “ styling ” 
that it has been given compared with steel. Concrete 
shell roofs have enjoyed a certain favour, but other 
materials can be better used in this form and are 
likely to supersede concrete. Timber, particularly, 
can be laminated to give clean sweeping lines. As 
the more widespread use of steel materialises, so 
there is likely to be an accompanying drive to give it 
a improved architectural treatment. 

One direction in which good styling is already 
found with steel is in tubular structures. For frame- 
works and gantries, tubes make for lightness and 

Nearly all the major developments 
have been made in the last ten years, especially as 
welding techniques have improved. Most experience 
in this field has been obtained by Tubewrights and 
they have found that many cumulative savings can 

made. Typical is the case of transmission towers, 
where the low shape factor of tubes against wind 
@ gives them an immediate advantage over 
sections. Developments are also coming with 
the use of high tensile steel tubes for dragline jibs 
and, though expensive, their use would be attractive 
Wherever lightness was of primary importance. 
ly parallel to structural tubes are the cold- 
rmed box sections fabricated from either sheet or 
stip. So far, in this country, they have been used 
Primarily as load-carrying members, but they have 
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much to offer as functional members, such as 
decking and panelling for walls, where they would 
conveniently provide conduits for services. 

An indirect result of nuclear engineering has been 
the demand for greater accuracy by fabricators and 
erectors; civil contractors have also had to work to 
closer tolerances than hitherto. Many works will 
benefit from this in the future. A good example is 
to be found in the Head Wrightson group of com- 
panies who build heavy equipment for the oil 
refining, chemical and _steel-making industries. 
In conjunction with Clarke Chapman who supplied 
the tubes, Head Wrightson have fabricated the heat 
exchangers for Bradwell nuclear power station. 
For this work they have installed a new and heavier 
machine shop at their Thornaby works on Tees-side. 
The work has involved the normalising of the 
completed shells for the exchangers and these 
shells, 20 ft in diameter and 92 ft long, are electric- 
ally heated to 630°C under insulating mats before 
being allowed to cool. New testing techniques, 
heavier riveting and improved welding methods have 
been developed, and already serve many fields of 
industry to advantage. 

The time taken over the design of a complicated 
plant, such as a new refinery, is cut by the design-by- 
model approach that Matthew Hall are developing. 
The labour of design is being transferred from the 
drawing board on to the models; designer-draughts- 
men are laying out the project in three dimensions 
on the model. Experience is showing that more 
practical designs are forthcoming. Difficulties of 
erection and future operation are more readily recog- 
nised and corrected. Both engineers and non-technical 
people find it quicker to grasp the implications from 
a model rather than from a sheaf of drawings. 

Much of Matthew Hall’s work involves extensive 
pipe runs and for this scales of between 1/25 and 
1/40 for the models have been found suitable. The 
supporting structure and flooring are represented in 
transparent plastics. Such units as fractionating 
columns, heat exchangers and condensers are turned 
solid from wood. Wire and coloured plastics are 
used to represent the pipework. Standard elbows 
and valves are all available at model sizes to simplify 
the work. In this way clearances and accessibility 
of valves and pumps for erection, operation and 
maintenance can all be checked. 

It is possible that, as the necessary experience 
accrues, the models will be built so that they can 
be divided at chosen sections, and the sections 
photographed. True-to-scale prints will be made 
from the photographic negatives and these prints 
will form the basis of the drawing record, ready for 
lettering. It must be emphasised, however, that the 
design will already have been worked out as the 
model is assembled. The advantages of such an 
approach are similar to those of aerial surveying 
over land survey of extensive areas. 


Adaptability 

In the design of new buildings there are three 
factors of paramount importance: a desire for 
flexibility so that the use to which the building is 
put can be modified by experience, the Clean Air 
Act, and the Thermal Insulation Act. At least 
33 areas have now been established as smoke- 
controlled areas under the Clean Air Act which, 
among other things, bans “* dark smoke ” everywhere. 
In industrial projects this means installing suitable 
filters—of which the best are electrostatic precipi- 
tators—and taller chimneys. To meet the require- 
ments of the Thermal Insulation Act, which came 
into operation at the beginning of this year, more 
thought must be given to heat insulation of industrial 
buildings so as to reduce loss of heat and thereby 
secure the economic use of fuel. 

For office blocks the desire for flexibility calls for 
a basic structure which comprises only the floors 
and their supporting stanchions. Division of the 
floor space into rooms and passages is by partitions— 


light in weight but having adequate sound insulation 
to be moved as necessary. Services, such as heating, 
lighting and telephones, are put into trunk systems 
and are distributed under the floors to grid points to 
be picked up as required. Underfloor electric 
heating (which takes good advantage of off-peak 
tariffs) is well suited to such an arrangement. 
Throughout the design everything—particularly the 
external windows, the location of lights, telephones, 
air-conditioning plenums and heating units, and the 
partitioning—must conform to a common module. 
An example of such a building is that designed for 
John Mackintosh and Sons, Limited, at Norwich, 
the confectionery firm, by Frederick S. Snow and 
Partners. This building has no external columns, 
the floor beams being cantilevered from both sides 
of a central structure running the length of the 
building. The beams, as cantilevers, were kept 
shallower at the exterior than at the centre and the 
opportunity was taken to hang an inclined ceiling 
from the sloping underside of the beams, thereby 
getting daylight right into the middle of the building. 


Speed 


A few years ago it seemed that, under the influence 
of “pavilion” design for fairs and exhibitions, 
exterior claddings would also become lightweight 
and changeable. Considerable difficulties are met, 
however, in making such claddings watertight and 
traditional walling, with low maintenance costs, 
though with bigger windows, remain in favour. 
Double, and even triple, glass, as well as tinted 
glass, has much to offer, especially as such windows 
have a good insulation value. A new brick, com- 
bining appearance, speedy erection and good insula- 
tion, would meet a much needed want. 

A typical external wall for a modern multistorey 
building is that adopted by Wates Limited on the 18 
storey flats they are completing in south London. The 
outside is faced with pre-cast cladding units of calcined 
flint with an exposed aggregate finish. The walls 
have a 7in cavity and the internal lining consists 
of 4in Thermalite blocks dressed with 4 in of perlite 
plaster. 

To create a “country atmosphere” in most city 
buildings the staining effect of the air drawn in must 
be reduced between five and ten-fold. Well-knit 
pad-impingement filters can have a high efficiency 
above a certain particle size, but for filtration over 
the whole range of atmospheric pollution, electrostatic 
filters are necessary, such as the Precipitron made by 
Sturtevant, which effects a reduction of even up to 
20 times. Good air conditioning has a marked 
effect on time lost to illness and a few more years 
will see the widespread installation of equipment. 

Outside heavily polluted areas a satisfactory and 
more economical approach is provided by a properly 
balanced system of ventilation. A good example of 
such equipment is the Colt ventilator. A special 
feature of this system is that it also provides fire 
protection. In the event of a too high temperature 
developing, an alarm is sounded and the ventilator is 
opened by a fusible link to release smoke and gases, 
enabling the building to be kept relatively cool. 

Time is the key factor in all construction projects. 
There are many objections to contracts merely being 
let for the lowest tender and many advantages to be 
had by the contractor being called in by the client 
and the consultant during the design stages. Closer 
co-operation is being effected with the architect. 
There is also a profound awakening to the realisation 
that, as in the newer industries, a well-equipped 
research team can earn its keep many times over. 

The tenders for the London to Birmingham motor- 
way were let in the normal way, but the planning of 
this project involves one of the tightest con- 
struction schedules ever put into operation, at least 
in peace time: 53 miles of dual three-lane carriage- 
ways, and including 129 bridges, all to be finished 
within 19 months. John Laing and Son, the main 
contractors, have along the route plant valued at 
over £5 million and a peak labour force of 4,000. 
A helicopter is in constant use by the contract manager 
to keep the work under control. By such means are 
contracts geared to completion on time. 
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PRODUCTION PLANNING 


HANGES in production methods have been far-reach- 
ing and no limit is in sight. Automation is an 
accomplished fact and is spreading, but it can only 
be applied to large-quantity production. A revolu- 
tionary change is the introduction of means for con- 
trolling and programming machines singly or in 
small groups, to produce any number of products 
from one off, and capable of being re-programmed 
cheaply and quickly at any time. Computer control 
of production is in use and developing. In spite of 
mechanisation, staff are still needed—and likely to 
remain so. 

Nowhere in engineering has revolutionary develop- 
ment been more marked in recent years than in the 
production departments. Today, the production 
engineer has at his disposal not only the traditional 


types of plant, themselves generally improved in ° 


numerous ways; he also has available many new 
machines, processes and materials. 


Automatic control 


There is, of course, nothing new about automatic 
manufacture; mechanisation is very old indeed, but it 
is the extension of the process towards full automation 
which is important, together with its application, 
hitherto impracticable, to small as well as large 
quantity production, or even to “ one-off’ work. 

Mechanised production has its limitations based 
on output quantity and range. Equipment and 
tooling are costly, and only large outputs can justify 
the capital expenditure involved, both initially and 
when a change of product is made. Nevertheless, 
large, fully automatic production lines are used 
extensively, the motor car industry providing a 
familiar example of their justification on both practical 
and economic grounds. Mechanisation is the natural 
basis for the more recent development of full automa- 
tion, in which product inspection is carried out 
automatically and, by means of a feed-back of 
information to the producing units, corrective action 
is taken, also automatically, as required. This is 
true automation, as distinct from mechanisation with 
which, because of the hold gained on the popular 
imagination by the word automation, it is often 
confused. 

It is a well known fact that a large part of the 
British engineering industries is organised in small 
and medium sized units, many of which are not likely, 
if only for financial reasons, to install fully automatic 
production lines. Moreover, many engineering pro- 
ducts are not required in quantities which would be 
suitable for mass production methods; ships’ engines, 
to quote only one of many obvious examples, are 
usually made on a strictly one or two-off basis. In 
these small and medium quantity production fields 
further changes are taking place, for the very develop- 
ments which have made full automation possible— 
electronics in particular—have also made it practicable 
to apply automatic control to small quantity or even 
one-off production. 

Punched card or tape, or magnetic tape control of 
what is virtually a standard machine tool enables 
complicated machining to be carried out by semi- 
skilled labour, without the need for expensive jigs or 
fixtures. It permits the process to be operated once 
or repeated indefinitely with the same degree of 
accuracy, and the master tapes or cards can be stored 
for re-use at any time. Preparation of the masters is 
inexpensive, and although the capital equipment 
needed for control purposes is relatively costly, it 
enables the machine to be used with complete flexi- 
bility to produce automatically anything within its 
capacity, to have its programme changed at any time 
quickly and cheaply, and to revert to manual control 
if required. 


Planning Production 


A production department must base its output on 
actual or estimated orders, and it must produce 
articles of the specified quality and cost; it has there- 
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fore to carry out its planning in close co-operation 
with the sales and other commercial departments. 
In addition, due consideration has to be given to the 
question of using new and improved methods where 
applicable, to the introduction of completely new 
products, and to the modification of existing products 
as a result of service experience or customer sugges- 
tions. Consequently, the research and development, 
design and service departments of the business have 
also to be consulted when production plans are being 
made or modified. 

Before a product can be put into production, the 
question of prototype manufacture may arise, and 
this cannot as a rule be done by the production depart- 
ment. Frequently, the product in question will be 
made, by hand methods, in the experimental depart- 
ment, or in the toolroom, but there are occasions 
when a fairly large pre-production run is necessary. 
In such a case the product may be made in quantity 
in a small but fully equipped separate department 
maintained specially for the purpose. 

Quasi-Arc Limited, for example, in the manu- 
facture of manual and automatic arc welding elec- 
trodes, make use of a pilot plant under laboratory 
control for pre-production runs of any length before 
a newly-developed product is passed to the normal 
manufacturing department. Typical work for the 
laboratory production machinery was the making 
of quantities of electrodes used for extensive impact 
testing when the company’s recently introduced 
“ Ferron No. 3” electrode, specially designed for 
nuclear energy work, was being developed. 

Proper co-operation between the production 
engineer and the other departments concerned is 
fundamental to successful production planning; 
many problems are involved, and they can only be 
solved if each department sees the difficulties facing 
the others. In putting their ““ Hoovermatic ’’ domestic 
washing machine into production, for example, 
Hoover Limited allowed for 100 per cent electrical 
and mechanical testing, which had to be done in the 
cycle time of the line as a whole, and fitted the new 
line into the shop at their Merthyr Tydfil factory with- 
out interfering with other production work. This 
involved designing special-purpose equipment on an 
extensive scale, and was achieved by a team con- 
sisting of designers, development department per- 
sonnel and operating staff from Merthyr. 


Getting the Information 


Successful control of production depends on 
much more than correct design and layout of machines 
and equipment. Conditions are not static; there 
are changes in many aspects of the subject from time 
to time, and those responsible for control of produc- 
tion must have a great deal of information on which 
to base their decisions. In this field the electronic 
computer is developing as a valuable management 
tool. 

Such a computer has been installed in the Hollerith 
Works at Letchworth (now International Computers 
and Tabulators Limited) for day to day control of 
production. Four outstanding advantages are claimed 
for this installation, the first of its kind in the United 
Kingdom: it gives complete flexibility, as the effect 
of changes in demand, labour or materials can be 
measured at once; a daily stock record is available 
and over and under stocking are eliminated ; the 
production programme. is fully integrated, and 
because everything is ready at the right moment, 
production time can be a realistic minimum; the 
effects of alternative courses of action are worked 
out at extremely high speed to provide a basis for 
decisions. All these things have had to be done 
before, of course, the significant factor being that the 
machine now does them at vastly greater speeds than 
could ever be achieved manually. 


Production Staff 


However much work may be done in the future by 
machines, staff will still be needed to plan the work 









of production, for in spite of the popular Concept, 
machines cannot think, they can only do what 
are told, and the work of ensuring that the ban! 
is made of machines of all kinds calls today fp 
specialist staff. How this staff itself is 

and how large it is, must depend upon the intl 5 
firm concerned, and the complexity or otherwig a 
its products. 

At the Witton Engineering Works of the 
Electric Company Limited, there are 
factories, and the products range from large 
alternators which are made on an individual 
requirement basis, to such items as hair-dryer 
and small silicon rectifiers which are produced in 
quantities. Transformers and switchgear of all siz 
and degrees of complexity are also produced at the 
Witton works. 

All new production problems and all major 
ning to suit changed products are the res 
of the central production engineering 
Separate sections within this department deal wig 
particular aspects of Witton production, the seotign 
leaders being men of specialist experience; produgtiog 
foremen, for example, have been transferred to lea 
some sections. In addition to this group of prody. 
tion specialists, there is a methods research sectigg 
which has responsibility for developing new procesys 
and, of course, for keeping abreast of developmeny 
generally, so that advantage can be taken of any ney 
ideas. Between them the various sections of th 
department are responsible for designing plan, 
materials handling equipment and—an item whichis 
sometimes overlooked in production planning- 
materials stores. Product designs may be modified 
if desirable by agreement with the product desig 
department concerned. Finally, there is a section 
of the department devoted to value analysis, which 
investigates, at the request of the factory manag 
ment, all aspects of a particular product—its design, 
production methods, purchased parts, assembly— 
and, in co-operation with production, design and 
sales departments, reports and recommends changes 
if desirable. 

A different, though no less complicated problem 
of production organisation has to be dealt with by 
Accles and Pollock Limited, who make and manipy- 
late tubes, mainly ferrous but including non-ferrow 
of many specifications, to high precision limits, 
Their production requirements vary from very lag 
quantities down to one-off orders. Most of the 
production is to customers’ specifications, and most 
new products are developed to meet a customer's 
particular need, but some are introduced according 
to an estimate of market requirements. A ne 
product may be only a simple variant of an existing 
one, and as such it can probably go straight to th 
production department. On the other hand, it may 
need considerable development before it is suitable 
for production, in which case it is passed to the 
experimental and development department. This 
strictly speaking a non-production unit, but it works 
in close co-operation with the production shops 
Orders for a single product or for a small number may, 
in fact, be made in the experimental department, & 
the main production facilities of the works may no 
be suitable for them. 

All the staff of the experimental department har 
had extensive experience in production departments 
before being appointed to their present posts, aid 
they are given further training on selection. Ac 
and Pollock use a simple method for keepitg 
the two sections of the works in balance. 
of the development engineers have working 
them on a part-time basis a retired former pith 
duction worker of long experience and of supe 
visory status. This experiment, tried by 
and Pollock as a means of finding useful work for 
active retired employees, has been beneficial to & 
parties. The younger man, who has a good techs 
training, has not had the time to gain the p 
experience of the older man, who, in his turn, may 0 
have the technical qualifications of his partner, @® 
each has something to give the other. On this bass 
what might seem to be a potentially explosive com 
bination has worked to the satisfaction 0 
concerned. 
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MAINTENANCE: OPERATION 


AINTENANCE is NOW more important than ever, 
M and will become increasingly so as the complexity 
of machinery develops. Versatility is a vital require- 
ment of the maintenance engineer, who will often 
have to improvise, however well his work is planned. 
and however good his equipment may be. Main- 
tenance today can extend from planned preventive 
work to emergency breakdown repairs and to the 

changeover of machinery or the installation 
of new plant in short holiday periods. An important 
and growing branch of maintenance work is that of 
servicing domestic equipment of all kinds, often in 
the user’s own home. 


Keeping the Machines Running 


With the increasing complexity of industry, main- 
tenance has assumed much greater importance than 
hitherto. Not only does the existence of more com- 
plicated machinery call for a higher degree of skill 
and knowledge on the part of the maintenance 
workers, but the necessity for ensuring freedom from 
breakdown has become more urgent. Breakdown of 
asingle machine in a non-integrated group may be a 
nuisance; in a transfer line it could be costly, and in 
a fully automatic factory it might be very expensive 
indeed. In some cases, such as in certain types of 
hot metal or chemical process work, a breakdown 
may be dangerous to plant or personnel or both, 
and suitable safeguards have to be devised. 

It has been said that in the factory of the future 
the two most important people will be the sales 
manager and the works engineer, and while this may 
be somewhat exaggerated, it does stress the important 
part played by those responsible for keeping the 
machines running. The importance of maintenance 
is underlined by the strengths of the staffs engaged 
on this type of work; a maintenance-to-production 
personnel ratio of 1 to 1 is not uncommon, and there 
is every reason to believe that the proportion of 
maintenance workers will increase. It is not im- 
possible, in fact, though perhaps somewhat distant, 
to visualise a factory in which the entire process of 
production is mechanised, and the only workers 
needed are those who maintain the plant. 

Like his production colleagues, the maintenance 
engineer is faced with an almost bewildering array of 
equipment, materials and processes. Many of the 
aids are of recent development—the use of 
plastics for piping, for example, may solve a corrosion 
problem; “‘cocooning” as developed for military 
purposes may preserve a valuable piece of equipment 
safely until it is needed; rapid methods of machine 
fixing may make all the difference in getting a produc- 
tion line to work. 


By Preventive Maintenance 


Every effect has its cause, and if the causes can be 
foreseen and dealt with in due time, the plant is well 
on the way to trouble-free operation. It is possible, 
for example, knowing the working conditions, to 
forecast the life of a bearing and to plan for its replace- 
ment before it shows, by inspection, that it is failing, 
of, Worse still, fails in use, so stopping production in 
4 greater or lesser degree. Such a replacement, 
though it will not enable the user to get the ultimate 
amount of service from a component, may well pay 
handsomely in trouble-free operation. In cases 
Where there is a possibility of personal injury in the 
event of failure of an item of plant, regular planned 
Maintenance may not only be desirable, it may be 
legally obligatory. 

How preventive maintenance is organised must, 
of course, depend on many factors, including the size 
of the plant, the nature of the individual items of 
uipment and the length of time for which the 
Plant operates without stopping. On the basis of 
individual needs and within the limits of the facilities 
available, a plan can be drawn up for the routine 
Stvicing of all the plant under the control of the 
Maintenance engineer. This plan could range from 
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daily or weekly inspections and scheduled lubrication 
attention to complete overhauls on heavy machinery. 

To carry out work of the type described, and to 
be ready, in addition, to make emergency repairs 
and deal with breakdowns which will still occur 
sometimes, the works engineer needs to be backed 
not only by a competent staff, but also by adequate 
workshop facilities. In large works the maintenance 
workshops are often impressive; the central main- 
tenance shops at the Steel, Peech and Tozer or 
Appleby-Frodingham branches of the United Steel 
Companies, for example, or the Mullard Radio 
Valve Company’s plant at Mitcham, rank as full-scale 
engineering works in their own right. 

There must, of course, be considerable flexibility 
in any maintenance plan, and complete re-organisa- 
tion may be necessary from time to time. London 
Transport, for instance, found from experience that 
their system for giving a full-day “ dock” to each 
of their buses every six months could be superseded 
by a new plan based on a thorough external examina- 
tion every three weeks, giving 18 inspections per 
54-week cycle. Increased reliability of buses, more 
mechanisation in garages, and staff co-operation 
have made it possible to operate the new scheme at a 
considerable saving, the financial gains being shared 
between London Transport and the staff through 
added payments under an incentive bonus scheme. 


By Service in the Field 


Even when there is a large and well-equipped 
maintenance department, the services of specialists 
from machinery manufacturers are often used exten- 
sively when new machines are being installed or 
existing ones overhauled. In the case of a medium- 
sized or small concern major overhauls and installa- 
tions may be beyond the unaided capacity of the 
maintenance department, and the assistance of the 
plant manufacturers will be essential. There will 
be many instances, too, where although a compre- 
hensive maintenance organisation exists, the machine 
manufacturer’s services may be used to help in the 
installation and starting of a piece of plant which 
to the user is of an unusual type. In the case of a 
new machine with which both maintenance and 
production departments are unfamiliar it is often 
advantageous to arrange for the manufacturer’s 
service engineer not only to supervise the installation, 
but to stay with the machine for a period. 

Instruction of both maintenance and production 
staff often calls for special arrangements on the part 
of the manufacturer, especially where large numbers 
of identical or similar machines are to be used by 
a single concern. In such cases it is common (and 
becoming increasingly so), for the user to arrange 
for a key man or men to be instructed by the manu- 
facturer before the plant is dispatched. Many 
manufacturers today run special schools where main- 
tenance staff can be trained, 

Rolls-Royce Limited, for example, whose aero- 
engines are used in large numbers all over the world, 
have a specially equipped training centre not far 
from their head office at Derby where courses are run 
for virtually every type of man in the aircraft world. 
Thus, a customer’s employee can be given detailed 
instruction on the complete maintenance of one or 
more types of aero-engine, enabling him to carry out 
complete repairs and overhauls in the field, or a more 
general training can be given to those who need to 
have a reasonable understanding of the engines, but 
will not be called upon to undertake full maintenance. 

Rolls-Royce have also taken this matter of training 
further. Realising that in the case of a large foreign 
airline or air force maintenance may well be carried 
on in several centres, and that the aircraft owners 
will want to train staff accordingly, Rolls-Royce 
have designed a comprehensive training kit, contain- 
ing every necessary item, even down to blackboard, 
chalk and dusters, which can be packed into a small 
number of specially-designed cases and sent anywhere 
in the world. It can be re-packed, moved to 


another site, and set up again quickly whenever 
necessary. 


By Service in the Home 


Engineering products are now so common in the 
home that factory maintenance services have had to 
be extended to the domestic user of machinery, 
and the manufacturer’s maintenance scheme is very 
often a factor which influences the purchase of a 
particular item of equipment. This has been the 
experience of Wilkins and Mitchell Limited, Darlas- 
ton, South Staffordshire, who have found that the 
service arrangements for dealing with their Servis 
domestic washing machine in the homes of users are 
a valuable sales asset. They have found, too, that 
this also applies to their power presses which, though 
a completely different product, and sold in a non- 
domestic market, are covered by an equally compre- 
hensive field service. 

Wilkins and Mitchell undertake to provide on 
domestic washing machines in the United Kingdom 
a full service in a maximum period of seven days 
(it is often very much less) and to do this the whole 
country is divided into. service areas each under a 
resident service engineer, who is equipped with a 
motor van. He carries a complete set of parts, in 
unit form, for some 15 models which are currently 
included in the service scheme, and replaces any 
faulty unit on a customer’s machine with a factory 
reconditioned one. The faulty unit is then returned, 
via the engineer’s area depot (from which he also 
draws his supplies of parts) to a central repair works 
at Walsall, near the company’s head office. Repairs 
of virtually any magnitude can be carried out quickly 
in a customer’s home. Maintenance contracts 
are available which give unlimited service for a 
specified annual payment. 

Similar service arrangements operate in Australia, 
where the company have a factory, and in numerous 
overseas countries where agents carry out the work. 
In all, service is currently available in 78 countries. 


By Feeding the Designer 


A very important function of the field service engi- 
neer is to supply information to the design and 
production departments on the needs, problems, and 
complaints of customers. No one is closer to the 
actual user and to the conditions of use than the 
service man, and it is essential to provide means in 
the organisation for feeding back the information 
gained to the departments where it can best be used. 
At Wilkins and Mitchell a regular monthly meeting 
between the design, production and service depart- 
ments provides for a full interchange of views and 
information. 

The world-wide service organisation of Holman 
Brothers Limited, Camborne, Cornwall, also supplies 
valuable information, on which new development 
work is often based, to the research and development 
department. Evidence is received, for example, that 
there is likely to be a demand in a certain field for a 
new rock drill, lighter in weight and at the same time 
with a higher speed of penetration than those in use 
there. The matter is investigated, and, subject to 
the results being encouraging, development of a new 
model is started. Prototypes are then produced, 
and after exhaustive testing, both in the laboratory 
and in the Holman test mine, under all possible work- 
ing conditions, machines are sent out for testing in 
the field. Reports are then received both from the 
customers and from the Holman technical repre- 
sentatives, and modifications are made if necessary. 
Finally, the new machine is tooled up, and the first 
batch—a small one—is made. Further extended 
field tests follow before the new machine is added to 
the range and put into full-scale production. 

The story does not end there. Holman technical 
representatives in the field send regular reports on 
machines in service, paying particular attention to 
new models, and specialist field liaison engineers 
visit sites regularly, especially if any troubles or 
difficulties are being experienced. A picture is thus 
built up which enables those responsible for develop- 
ment to keep ahead of the needs of users. 
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MARKET SURVEY 


HERE has been intense activity on the marketing 
side of British engineering over the past two 
years: it came after 18 years of stagnation, at a time 
when very few technical representatives on the road 
had any experience of selling in a competitive market. 
The activity has been concentrated, in the main, on 
the reorganisation of sales forces, on frantic searches 
for good sales managers and on market research. 
The purpose of this article is to visualise the sales 
situation of the 1960’s (a) by defining the problems 
of marketing the products of tomorrow in tomorrow’s 
climate, and (5) by indicating the methods which may 
be used to do it. It involves a brief reference to the 
broad trends of today. 


Directions 


There are five particularly noticeable directions in 
the “newer” branches of the engineering industries. 
(i) Users of capital goods increasingly demand a full 
applications service, that is, want their supplier of 
switchgear, for example, to produce a complete 
electrification scheme. (2) Users of machines want 
them to look good, and styling is becoming a major 
factor in the effective marketing even of traditional 
(technically unchanged) products. (3) There will be 
a diminishing number of effective price agreements 
and it is reasonable to assume that competition will 
be more intense; there will thus be fewer “* props” 
for the inefficient. (4) Competing overseas will 
acquire a national flavour: groups of firms will tend 
to grow in order to protect British interests abroad, 
and consortia will account for an increasing propor- 
_ tion of the total exports of capital goods. 

Although these tendencies are likely to affect both 
the organisation and the methods of selling capital 
goods in the 1960’s, there are other factors to be 
taken into account: thus we may see a growth in the 
effectiveness of advertising and its use by engineering 
firms on a scale far greater than in the past. This 
factor, combined with the increasing demand for a 
service offered with a product, may have deep reper- 
cussions on the composition of sales forces. Even 
for highly technical products they may consist of 
non-technical skilled salesmen who follow up 
the advertisements and open the door for the home- 
based application expert. Already there is less 
‘informed ”’ technical selling than there was say 
twenty years ago, and fewer area representatives who 
do their own estimating and produce their own 
tenders. The necessity during a period of rapid 
technical change of limiting one’s own field to a small 
part of the plant involved in complete schemes, 
for example, nuclear power stations, in order to keep 
up to date, effectively imposes team work even in the 
sales approach. Design and sales come close 
together in a highly mobile, highly skilled team of 
application salesmen who will be able to study the 
customer’s particular needs. 

Finally, there is the marked growth in the average 
size of the organisation’s purchasing machines, both 
within and outside the engineering industries. The 
number of customers and potential customers of any 
one company is becoming fewer, and will continue 
to do so. 

Such trends are likely, during the next decade, to 
diminish the importance of the traditional area 
representative with engineering qualifications. The 
growing complexity of the product and the increasing 
emphasis on systems and application engineering 
will call for more technical expertise than the area 
sales engineer can be expected to possess. The 
increase in competition (a normal expectation as 
supply overtakes demand and an inevitable conse- 
quence of the proper application of the Restrictive 
Practices Act) will place more emphasis on selling 
ability than the predominantly technical men possess. 
The sales engineer in a “‘ territory ”’ thus falls between 
two stools. Other factors will combine to hasten his 
downfall. Advertising is becoming more effective, 
direct mailing techniques have also advanced. 
Engineering products, actual or working models, 
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can be taken round to the user in a demonstration 
van (mobile showroom complete with cocktail 
cabinet). Quick air transport has brought the factory 
within a few hours of most of its markets and the 
main sales task will undoubtedly be performed by 
headquarters personnel, under the close personal 
control of the sales director. 


Facts 


The marketing operation neither begins nor ends 
with the actual selling function. It extends from 
obtaining facts on the needs of users (without which 
it is difficult to keep a design up to date and even more 
difficult to plan production) right through to after- 
sales service. A good example of the complete cycle, 


’ taken from the last century, was recently quoted in 


ENGINEERING. John Blake, designer of a ram-type 
pump, sought his potential customers’ names from 
various registers of the landed gentry, found out the 
lie of their estates from his complete library of one- 
inch Ordnance maps and wrote to them suggesting a 
water system lay-out. If they responded to such an 
informed approach—they could hardly fail to be 
surprised when they received a detailed map of their 
property with each ditch and building clearly marked 
—John Blake sent a water engineer who would study 
the facts on the spot and produce a complete scheme. 

All the main elements in marketing are present in 
the case of John Blake’s pump: knowledge of the 
market, precise information on potential customers’ 
needs, the ability to engineer a whole system incor- 
porating the product and (for the period) very good 
publicity, in the form of direct mail, specialised 
advertising and well-designed, informative trade 
leaflets. Two basic facts are required for the effective 
marketing of any product or process: the size of the 
market and the competitive position of the product 
in question. 


Figures 


New techniques are gradually being developed for 
research in the market for capital goods. Economic 
analysis is making longer-term forecasting possible 
and the user interview has progressed from the set 
questionnaire (as used in public opinion polls and 
consumer surveys) to the long informal meeting 
between the qualified survey engineer, who knows 
the product and its applications, and the team com- 
prising designer, production or plant engineer and 
buyer, concerned with the selection of type or make 
on the potential users’ behalf. During such inter- 
views it is generally possible to obtain detailed 
information (1) on current purchases of the product 
in question, by quantity and makes; (2) on the 
reasons for the choice of a particular type or make 
(including a good picture of the prejudices which 
have to be overcome by the seller, whether technical 
or personal, or historical); and (3) on likely future 
purchases and on the users’ own assessment of the 
growth of his demand. On the basis of the informa- 
tion obtained the manufacturer is able to (a) assess 
(objectively) the technical standing of his product, 
(b) gauge the impact of his sales organisation (includ- 
ing catalogues and advertising), (c) estimate the poten- 
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tial of his various sales areas or overseas ; 
(d) decide how far and how quickly the’ 
will have to evolve technically to meet 
needs of the market (or the changing con 
position), (e) work out a realistic price pg 
finally (f) plan ahead the development of} 
production capacity or a diversification prog 


Surveys 


Three examples of the use of market re 
engineering companies will suffice to illusty 
importance of market knowledge in the formula 
of product policy and the planning of thes 
efforts. George Ellison and Company, Who are on 
of the better known manufacturers of ‘ 
switchgear, decided they would attempt to find oy 
whether their range of products was right () for 
the present time, (6) for the next five year 4 
survey undertaken on their behalf involved dp 
cussing, with customers and potential 
Ellison’s range of switchgear and its application 
Over one hundred of the country’s leading electrics 
engineers in user industries gave their views on matien 
of basic design, price, appearance, as well as facts 
their own consumption of switchgear. The 
of George Ellison’s sales organisation and ; 
techniques was assessed on the basis of the reaction 
obtained. The picture of the firm and its produc 
as seen by those who use them, enabled them 
make certain vital decisions on range, design ani 
styling, which should place the company at the heal 
of technical and commercial developments in ther 
field. 

The rapid growth of Hamworthy Engineering, who 
have in a very few years become leading suppliensof 
pumps, compressors, oil burners and hydraulic 
equipment, has been assisted to a considerable extent 
by intelligent use of market research for both product 
policy and sales planning. In their case the emphasis 
has been placed primarily on new products for which 
they have obtained manufacturing licenses from 
abroad. The reactions of potential users t 
particular American or German designs (indicating 
inter alia how much Anglicising would be required), 
an indication of prevailing price levels and an asses 
ment of the potential of various areas in the United 
Kingdom were used to determine the main lines 
along which the products in question should k 
developed, and what resources should be earmarked 
for this development, particularly in the commercial 
field and the relationship of sales with design an 
production. The potential of sales areas should 
known in order to define realistic targets and toalle 
cate sales strength to each. 

The salesmen were subsequently able to concentrate 
on realistic prospects, on the basis of information 
known to their manager as well as to themselves, and 
to go armed with the prior knowledge of the situation 
This is the kind of knowledge John Blake got from 
Debrett and Who’s Who and has nowadays to® 
obtained from the market. 


Communications 


Much of what has been said above has a bearing 
the organisation and operation of the sales fom. 
The gap between the salesman and the designer's 
narrowing, as is the gap between the maker's ea 
neering department and that of the user. Therei@ 
growing need for coordination between these depatt 
ments, for better communications and mutual 
standing. Some of the suggestions made in the first 
article in this series, Management Direction, # 
applicable here. Above all, there must be 
information and an objective assessment of its mea 
ing. It follows that marketing divisions will be betiet 
informed than has been the case in the only ou 


competitive era we can recall, the inter-war Penge” 


The decade ahead, however, will see more if 
and more bewildering technical changes than 


place between the First and Second World Wars. 


This is the challenge of the 1960’s, which calls for# 
new marketing approach now, and which will be 
answered by the use of new tools and t 
themselves the product of our technical advance 
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